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Abstract 
Autism Spectrum Disorder (ASD) is a neurodevelopmental condition 
characterised by differences within the domains of social, emotional, and behavioural 
functioning. This dissertation has focused on socio-sexual functioning; a complex area 
encompassing an individual’s interests, understandings, behaviours, and contentment 
with respect to sexual, romantic, and social aspects of life. 
A Systematic review and meta-analysis of the existing literature (Hancock, 
Mesibov, & Stokes 2017; Appendix 1) revealed that individuals with ASD have 
different experiences of socio-sexual functioning in comparison to typically 
developing individuals (TD). These differences included reduced social contact, less 
sexual education, greater concerns about the individual’s future, reduced awareness of 
privacy, and greater rates of inappropriate sexual behaviour, than individuals without 
ASD. The result of this systematic review identified gaps in the literature which 
informed the redevelopment of the Sexual Behaviour Scale (SBS; Stokes & Kaur, 
2005).  
The redeveloped SBS-III contains 236 items divided into 14 scales. The 
SBS-III was completed online by 459 individuals, of which 232 individuals had a 
diagnosis of ASD. Factor analyses confirmed the proposed single-factor structures for 
seven of the scales and identified the alternate multi-factor structures underlying the 
remaining scales. Rasch analysis, a form of item response analysis, then provided 
comprehensive evaluation and confirmed the valid and reliable functioning of nine of 
the 13 quantitative scales. These scales measure Sexual Behaviour, Socialising, Social 
Insight, Romantic Relationship Experience, Individual Concerns, Attraction, Sexual 
Orientation, Initial Romantic Interactions, and Relationship Formulation. Most scales 
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underwent refinement as part of this validation process. An interesting pattern of 
results regarding the dimensionality of scales, across different methods of analysis 
(structural equation modelling, principle components analysis, and Rasch analysis), 
emerged and is discussed. 
With the validity of the SBS-III scales confirmed, experimental use was 
available. Group comparisons showed that individuals with ASD have a similar level 
of interest in romantic relationships, however experience fewer opportunities, shorter 
relationships, and experience greater worry about future relationships. In investigating 
the relationship between diagnostic group and experienced difficulties in relationships, 
social peer engagement was found to be a partially mediating factor. 
The clinical utility of the findings within this dissertation is considerable. The 
SBS-III, developed herein, provides valid, reliable, and useful measurement of nine 
core aspects of socio-sexual functioning. It can provide accurate comparison of scores 
across ASD and TD groups, increasing understanding of the experiences of those with 
ASD. This is important for guiding the development of interventions and supports for 
individuals with ASD who experience difficulties in areas of socio-sexual functioning.
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Chapter 1: An Introduction to Autism Spectrum Disorders 
 Autism spectrum disorder (ASD) is currently receiving much attention in 
both research and clinical sectors. This is primarily due to its rapidly-rising 
prevalence rate, estimated to currently affect one in 68 children (Centers for Disease 
Control and Prevention [CDC], 2014); the possible causes of this increase are later 
discussed. Researchers have looked at many aetiological factors including specific 
genes and brain abnormalities in the search for a cause of ASD. There are also 
several theories aiming to explain ASD including theory of mind, executive 
dysfunction, weak central coherence, and the extreme male brain theory. However, a 
complete understanding of ASD and its origins has not yet been established. 
 The term ASD encompasses the previously used diagnoses of autistic 
disorder (AD), high-functioning autism (HFA), Asperger’s syndrome (AS), 
childhood disintegrative disorder (CDD), and pervasive developmental disorder not-
otherwise-specified (PDD-NOS). Being highly heterogeneous, ASD can present with 
a unique combination of core characteristics with varied severities (Johnson & 
Myers, 2007). Current diagnostic criteria specifies two core areas, being persistent 
deficits in social communication and interaction, and restricted or repetitive patterns 
of behaviour, interests, or activities (Diagnostic and Statistical Manual of Mental 
Disorders [DSM]; American Psychiatric Association, 2013). These characteristics 
cause clinically significant impairment in numerous areas of functioning, including 
sexual functioning which will form the focus of this paper. 
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History of ASD  
 Leo Kanner first published descriptions of ASD in 1943. Kanner described 11 
of his patients as all having “an inability to relate themselves… to people and 
situations”, “extreme autistic aloneness” and “an anxiously obsessive desire for the 
maintenance of sameness” among other commonalities (Kanner, 1943, p. 242-245).  
Some parents of these children were described as successfully autistic (Eisenberg & 
Kanner, 1956), suggesting inheritance or at least familial relevance. Throughout the 
1950’s and 1960’s the term autistic was used within the description of childhood 
schizophrenia to label the child’s rejection of reality (Baker, 2013); this was similarly 
published in the ninth edition of the International Classification of Diseases (ICD-9) 
in 1975. At this time, autism was understood as the child’s response to an 
emotionally cold and distant mother (Baker, 2013), suggesting environmental 
influence.  
 Autism first appeared as a separate diagnostic category in the third edition of 
the Diagnostic and Statistical Manual of Mental Disorders (DSM-III) in 1980. 
Infantile autism was described as a pervasive developmental disorder with deficits in 
responsiveness to others, communication, with bizarre responses to the environment, 
and as being distinct from schizophrenia (American Psychiatric Association [APA], 
1980).  
 Since this time, the criteria for social and language deficits of autistic 
disorder were developed, but also broadened to include less severe symptomology, 
as seen in the DSM-III-R (APA, 1987). Evidence began to indicate that the 
diagnostic criteria of language impairment excluded many cases which would 
otherwise meet criteria for autism (Baker, 2013). Accordingly, the ICD-10 stated that 
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Asperger’s Syndrome does not include a delay in language development (WHO, 
1993) and similarly the DSM-IV categorised Asperger’s syndrome as distinct from 
autistic disorder; differentiated by intact language in Asperger’s syndrome (APA, 
1994).  
 Autistic disorder began to be understood as a spectrum disorder in 
recognition of its high heterogeneity, and was re-labelled autism spectrum disorder 
(ASD). This move followed from the insightful comments of Lorna Wing in the 
1980s, who consistently suggested autism was a spectrum with high heterogeneity 
across a triad of core symptoms (Wing, 1997). This current diagnostic category 
labelled ASD, as detailed in the recently published DSM-5, has absorbed Asperger’s 
syndrome which is now represented at the high-end of its spectrum (APA, 2013). 
Children who meet the sub-criteria only for social communication can now be 
diagnosed with social communication disorder (see Gibson, Adams, Lockton, and 
Green, 2013 for relevant discussion and research).  
Characteristics of ASD 
 The social aspect of everyday interactions with others is a challenge for 
individuals with ASD. More specifically, social communication, social-emotional 
reciprocity, and relationship maintenance are typically poor (APA, 2013). Difficulty 
with non-verbal communication in ASD is reflected in poor joint attention and 
demonstrated through limited actions such as gazing and point-following as a means 
of communication (Charman, 2003; Loveland & Landry, 1986). Verbal 
communication is also a challenge, with difficulties in the structure and function of 
language. This broad deficit commonly includes difficulty with the pragmatic social 
uses of language, semantically unusual use of words, and incorrect assignment of 
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pronouns (Wilkinson, 1998). Limited social-emotional reciprocity in ASD is 
reflected in difficulty labelling other people’s emotions, assuming another person’s 
perspective, and responding with empathy (Yirmiya, Sigman, Kasari, & Mundy, 
1992). Abnormalities in the processing of empathy in ASD have been found in 
analysis of neurological scans (Schneider et al., 2013). Individuals with ASD also 
experience difficulty both developing and maintaining relationships. One study 
found that only 8% of 235 individuals with ASD reported reciprocal friendships with 
peers outside of prearranged settings (Orsmond, Krauss, & Seltzer, 2004). Similar 
findings were reported at long-term follow-up.  
 Individuals with ASD often exhibit repetitive or restricted behaviours; 
flapping or twisting of hands, sensory behaviours such as thumb sucking or body 
rocking, or cognitive rigidity which commonly includes fixed interests and resistance 
to change (Carcani-Rathwell, Rabe-Hasketh, & Santosh, 2006). Of note, the sensory 
behaviours often serve as a comforting function in response to anxiety or sensory 
overload (Boyd, McBee, Holzclaw, Baranek, & Bodfish, 2009). Such repetitive, 
sensory, and fixed behaviours were found to be more common amoung the 319 
individuals, aged between one and 18, with ASD than typically developing (TD) 
individuals (Carcani-Rathwell et al., 2006). However, studies which have used out-
dated diagnostic criteria for autism should be cautiously considered.  
Epidemiology 
 Recent research involving 187,000 random telephone surveys across the US, 
found that about 2% of all children aged six to 17 years were reported to be 
diagnosed with ASD (Blumberg et al., 2013). Approximately 31% of individuals 
with ASD have an IQ score below 70, indicating intellectual disability (CDC, 2014). 
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This proportion has been steadily declining from 47% in 2002, to 41% in 2006, to 
31% in 2010. Considering gender, one in 42 boys has ASD, compared to one in 189 
girls (CDC, 2014). This gender ratio of 4-5:1 has remained stable over time. The 
average age of initial ASD diagnosis is around 4.5 years of age; a statistic which has 
also remained somewhat stable over recent years (CDC, 2014).  
 The global prevalence of ASD has increased dramatically since early 
European epidemiological studies estimated that one in 1,000 or less children had 
ASD in the 1970’s (Gillberg & Wing, 1999). Current 2010 CDC data indicates a 
29% increase since 2008, and a 123% increase since 2002; one in 88 children and 
one in 150 children respectively (CDC, 2014). Research has not confirmed any 
causes that contribute significantly to this steadily rising prevalence of ASD (Schieve 
et al., 2011). It is commonly suggested that this increase “most likely represents 
changes in the concepts, definitions, and awareness of autistic-spectrum disorders in 
both the lay and professional public” (Fombonne, 2003, p.  379).  
 Such current epidemiological estimates are based primarily on DSM-IV-TR 
diagnostic criteria (APA, 2000). Hence further changes may appear once the DSM-5 
diagnosis of ASD is sufficiently represented in the figures. Prior to the publication of 
DSM-5 in May 2013, preceding DSM editions have generally increased diagnostic 
flexibility and broadened the ASD field (Baker, 2013). It is yet to be evidenced, but 
some believe that the new DSM-5 criteria will narrow the scope of diagnosis (see 
Volkmar & Reichow, 2013 for review of relevant papers). In an examination of over 
5,000 cases of pervasive developmental disorders diagnosed under DSM-IV, it was 
found that 91% would retain their diagnosis under DSM-5 criteria (Huerta, Bishop, 
Duncan, Hus, & Lord, 2012). Social impairments were deemed not severe enough 
for diagnosis in the remaining 9%. Therefore, epidemiological statistics of diagnoses 
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rates post 2013 will be of particular interest and may not align with the trends seen 
over recent decades. 
Aetiology of ASD 
Genetics 
 Genetic theories of ASD have long been encouraged by the high concordance 
rates of ASD diagnosis amoung twins. Given that monozygotic twins have almost 
identical inherited and not-inherited (de novo) genetics, and have a 60-90% 
concordance rate of ASD (Hallmayer et al., 2011), genetic etiology appears likely. 
Further, siblings of those with ASD have an 18.7% chance of also being diagnosed; 
much higher than the 2% risk in the general population (Ozonoff et al., 2011). 
Identified autosomal abnormalities in syndromes associated with ASD, including 
Angelman syndrome (mutation on the maternal chromosomal locus 15q11-q13 
resulting in ataxia and language delay), are informative (Christian, Fantes, Mewborn, 
Huang, & Ledbetter, 1999). However these, and other single-gene autosomal 
abnormalities, collectively provide a genetic explanation for only approximately 5% 
of all ASD cases (Miles, 2011). 
 Research has also implicated the sex chromosomes in the pathogenicity of 
ASD. Abnormalities at Xq27.3, that alter the FMR1 gene (McCary & Roberts, 2013), 
have been found to cause Fragile X syndrome, which accounts for approximately 5% 
of ASD cases (Hagerman, Rivera, & Hagerman, 2008). An intriguing hypothesis 
suggests that an imprinted X-linked gene may cause an increased threshold for ASD, 
when paternally transmitted, resulting in females having a higher threshold for 
phenotypic expression than males (see Skuse, 2000 for review). This can explain the 
gender imbalance in ASD and suggests epigenetic involvement. However empirical 
findings are needed to establish this theory.  
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 Thus it is currently suggested that epigenetic alterations in ASD occur in 
genomic imprinting, being gene expression based on parent-of-origin (Skuse, 2000; 
Sokol & Lahiri, 2011). This is supported by epigenetic alterations reported in Rett 
Syndrome, a syndrome associated to ASD, and findings that loci prone to imprinting 
are also associated with ASD (Persico & Bourgeron, 2006). Further, random 
epigenetic mutation, sustained by only one twin after conception (explored via case 
analysis by Raynes, Shanske, Goldberg, Burde, and Rapin, 1999), may alter the 
expression of a genetic trait, possibly explaining non-concordance in some twins 
(Muhle, Trentcoste, & Rapin 2004). A more comprehensive understanding of genetic 
alterations, as well as their effect on the ASD phenotype, is needed. 
 Modern research has focused on copy number variations (CNV’s; abnormal 
duplications or deletions of DNA on a chromosome) which may account for between 
10 and 20% of all ASD cases (Miles, 2011). Most commonly reported in ASD are 
duplications at 15q11-q13 associated with cognitive impairment and motor delays 
(Schroer et al., 1998; Bolton et al., 2001; Walsh & Bracken, 2011). Reported 
evidence of CNV’s at 16p11.2 in ASD is also substantial (see Miles, 2011 for 
review) and correlated with language impairment and atypical head circumference 
(Hanson et al., 2010; Luo et al., 2012). CNV burden at both 15q11-q13 and 16p11.2 
was recently confirmed by an evaluation of 4,926 CNV’s in 2,373 ASD subjects 
from 48 studies (Menashe, Larsen, & Banerjee-Basu, 2013). However inclusion of 
lower-resolution microarray studies may have biased against smaller CNV’s. 
Research has also identified genetic mutations which are not inherited. These de 
novo mutations have been reported in 7% of 427 individuals with ASD (Sebat et al., 
2007; Marshall et al., 2008). It appears that de novo mutations are more frequent in 
cases of sporadic ASD (no family members with ASD; 10%; n = 118) than familial 
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cases (3%; n = 77) and that a variety of genomic regions may be implicated (Sebat et 
al., 2007; for review of current research in this area see Krumm, O’Roak, Shendure, 
& Eichler, 2014). 
 It remains that 80% to 90% of the causes of ASD are not known (Walsh & 
Bracken, 2011). Known causes are limited by their presence in other neurocognitive 
conditions and low prevalence. Thus ASD appears to be a polygenic disorder; several 
genes required to produce the full phenotype (Muhle, Trentcoste, & Rapin 2004). 
This explains ASD-related CNV’s also found in non-ASD cases (Menashe, Larsen, 
& Banerjee-Basu, 2013). Nevertheless, the significance of these genetic variances 
cannot be determined until their influence on brain development, structure, and 
physiology is understood (Muhle, Trentcoste, & Rapin, 2004).  
Neurobiology 
 Research has also analysed the brain, and its functions, for causes of ASD.  
Increased cerebral volume has been reported in ASD compared to TD children 
(Courchesne et al., 2001; Carper, 2002; Sparks et al., 2002), but not in adults 
(Aylward, Minshew, Field, Sparks, & Singh, 2002). Meta-analysis of 23 studies 
(analysing brain volume, weight, or head circumference) indicates that individuals 
with ASD are born with reduced or normal brain size; a rapid rate of brain growth 
then takes place, before stopping by 2 to 4 years of age (Redcay & Courchesne, 
2005). Decline in size and possible degeneration may also follow, as indicated by 
analysis of 586 scans of ASD and TD brains aged 12 months to 50 years 
(Courchesne, Campbell, & Solso, 2011). That these results are derived exclusively 
from cross-sectional designs necessitates confirmation by longitudinal studies. 
Further, specificity of such brain growth to ASD has not been confirmed (Amaral, 
Schumann, & Wu Nordahl, 2008). 
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 Enlargements of the frontal cortex have also been repeatedly reported in ASD 
(Carper & Courchesne, 2005; Palmen et al., 2005; Herbert et al., 2004). This is 
supported by its roles in higher-order emotional, social, language, and cognitive 
functions which are commonly deficient in ASD (Stuss & Knight, 2002). More 
recently, narrower frontal cortical minicolumns have been found in adolescents and 
adults with ASD (Buxhoeveden et al., 2006). Similarly, discrete patches of 
disorganised prefrontal cortex were found in 10 of 11 children with ASD aged two to 
15, compared to only one of 11 TD children (Stoner et al., 2014). This is likely to 
result from dysregulation of layer formation; however analysis across large regions 
of neocortical tissue is needed to confirm this and rule out alternatives such as 
migration defects and de novo changes. 
  Research has also found thicker temporal lobe cortices in children (Hardan et 
al., 2006), thinner temporal and parietal cortices in adolescents and young adults 
(Chung et al., 2005; Wallace, Danker, Kenworthy, Giedd, & Martin, 2010), and 
again thinner temporal and parietal cortices in adults (Hadjikhani et al., 2006; 
Wallace, Happe, & Giedd, 2009). This was confirmed by accelerated thinning of 
temporal lobe cortices noted in 18 boys (mean age=10.9 years) with ASD between 
initial assessment and two-year follow-up (Hardan et al., 2009). However, small and 
unrepresentative samples, weak statistical power, and some instances of un-matched 
intelligence levels between groups limit such findings.  
 Within the limbic system, amygdala enlargement in children with ASD 
(Sparks et al., 2002; Schumann et al., 2004) contrasts with reduced amygdala volume 
in adolescents and adults (Aylward et al., 1999; Pierce, Haist, Sedaghat, & 
Courchesne, 2004). Relevant to ASD, the amygdala is involved in production and 
recognition of emotions (see Baron-Cohen et al., 2000 for review). Many limbic 
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structures including the hippocampus, amygdala, and anterior and cingulate gyrus 
have shown reduced neuronal cell size and increased cell packaging density in ASD 
(see Bauman & Kemper, 1994 for review). Clarification of which amygdala nuclei 
are impaired in ASD would increase specificity and understanding given their 
different connectivity and functionality. 
 Focusing on the cerebellum and brainstem, findings of proportionately 
increased cerebellum size in ASD (n = 16; Harden, Minshew, Harenski, & 
Keshavan, 2001) contrasts with the decreased number of purkinje cells in the 
cerebellum consistently found at postmortem analysis (Bauman & Kemper, 2005). 
Of note, most brain size studies include high-functioning ASD while most 
postmortem cases have comorbid intellectual disability thus limiting comparison of 
findings. Cell size in the inferior olive of the brainstem is reported to decline with 
age (Bauman & Kemper, 2005), a trend requiring specific investigation.  
 Regarding brain functioning, mirror neuron (MN) dysfunction may explain 
the social interaction and communication deficits characteristic of ASD (Hamilton, 
2013). Findings suggest that the desyncronisation of sensorimotor neurons, 
influenced by pre-motor neurons (believed to contain MN’s), that occurs during 
voluntary movement occurs less in ASD cases (see Hamilton [2013] for review). 
Activity in the pars opercularis (an area of the inferior frontal gyrus, often associated 
with speech production) of control participants, not seen in an ASD group, suggests 
MN suppression in ASD (n = 10; Dapretto et al., 2006). MN dysfunction may be 
more pronounced when actions have a social or emotional element or increased 
familiarity (Perkins, Stokes, McGillivray, & Bittar, 2010). However such association 
of brain activity with a task is of limited validity. Interestingly, recent research has 
found reduced white matter integrity and lateralisation in ASD (Perkins et al., 2014). 
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Such abnormalities have been associated with decreased language skills (Nagac et 
al., 2012) and mirror neuron functionality (Az-Zadeh, Koski, Zaidel, Mazziotta, & 
Iacoboni, 2006), however this needs to be directly investigated. 
 It is known that the brain’s default mode network (DMN) is deactivated when 
a task is undertaken (Broyd et al., 2009). However such deactivation may be reduced 
in ASD as reported in a recent study of 13 high-functioning adults with ASD 
(Murdaugh et al., 2012; Kennedy & Courchesne, 2008). Clarity of the implicated 
brain areas is needed. Weaker functional connectivity of the DMN has been found, as 
discussed below (Murdaugh et al., 2012; Cherkassky, Kana, Keller, & Just, 2006). 
Interestingly, in a study assessing connectivity in 6 major brain networks, 
hyperconnectivity of the DMN has been found in children with ASD (Uddin et al., 
2013; Lynch, et al., 2013). This suggests an age-related pattern however longitudinal 
studies are needed to confirm such. 
 Relevant to brain connectivity, cerebral enlargements in ASD children could 
be caused by increased glial cells (Courchesne & Pierce, 2005). This may trigger the 
increased cell death (apoptosis) reported in ASD adults (Araghi-Niknam & Fatemi, 
2003) which could explain the decreased brain volume and neuron numbers reported 
in adults with ASD. Interestingly, increased microglial cells and abnormal apoptosis 
are theorised to also cause increased local and short-distance connectivity as well as 
reduced long-distance reciprocal connectivity within the brain (see Courchesne & 
Pierce, 2005, for review; Courchesne et al., 2007; Just, Cherkassky, Keller, & 
Minshew 2004). Such implicated large-scale networks underlie socio-emotional and 
communication functioning and include the DMN and MN network; providing an 
explanation for these deficits discussed earlier (Frith & Frith, 2006; Courchesne, et 
al., 2007). However evidence for this age-related theory is difficult to obtain due to 
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limited access to brain tissue especially of high-functioning children (Courchesne et 
al., 2007).  
Cognitive Theories of ASD 
 It is commonly suggested that an individual’s limited theory of mind (ToM) 
can explain their ASD characteristics. Having ToM enables one to understand that 
other people have their own mental state which differs from your own (Baron-Cohen, 
Leslie, & Frith, 1985). ToM is necessary to understand the behavior of others and 
typically develops around three to four years of age (Yirmiya, Erel, Shaked, & 
Solomonica-Levi, 1998). A meta-analysis of 26 studies across the lifespan concluded 
that individuals with ASD scored lower on most tests of ToM compared to TD 
individuals (d = .88; Yirmiya et al., 1998). Interestingly, verbal mental age was 
reported to be a moderating factor in the TD group. This was relevant to findings 
that, of 20 individuals with ASD (mean age = 11.9), four (20%) could pass ToM tests 
and that a ceiling effect was present (Baron-Cohen et al., 1985). In response, tests of 
second-order belief attribution assessed the individual’s ability to attribute beliefs to 
one person about another person’s beliefs (Baron-Cohen et al., 1985). Such testing 
confirmed that ToM can be developed in some individuals with ASD however is 
typically delayed. From this, analysis of 16 individuals with ASD (mean age = 28.6) 
compared to TD controls, suggested that it is the presence of functional language 
which allows such delayed development of ToM in individuals with ASD (Baron-
Cohen, Jolliffe, Mortimore, & Robertson, 1997).  
 ToM has been supported by a recent Australian study of 194 students with 
high functioning ASD aged between six and 20 years (Sheeren, Rosnay, Koot & 
Begeer, 2013). Advanced ToM ability was positively associated with participant’s 
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age (R² = .09) and verbal ability (R² = .14). While equal performance on ToM tasks 
was reported for ASD and TD group, this does not refute the theory. The mean age 
of the ASD group was 13.8 years which would allow for the delayed development of 
ToM in ASD individuals to have begun catching up to TD individuals by this age. 
Thus, delays in ToM may be hidden in these results. ToM as an explanation of 
ASD’s presentation has limitations. ToM is unable to explain why adults with ASD, 
functional language, and developed ToM still struggle socially. Also, it is not known 
what causes ToM to be deficient in individuals with ASD. 
 Executive Dysfunction (ED) is another cognitive theory of ASD and is 
characterised by difficulties with working memory, impulse control, and shifting 
focus which can lead to rigidity and preservation (Hill & Frith, 2003). Executive 
functioning is necessary for disengagement from the immediate context, and a focus 
on future- and goal-oriented behavior, especially in novel circumstances (Pennington 
& Ozonoff, 1996). ED as a theory of ASD is supported by a meta-analysis of 14 
studies which found that individuals with ASD showed deficits relative to controls in 
78% of the 32 executive function tasks administered (d=.98; Pennington & Ozonoff, 
1996). Cross-sectional analysis of 185 children with ASD (aged five to 18), recruited 
through a US autism specialist clinic, found that the level of ED, compared with TD 
children, increases with age (d = .35; Rosenthal et al., 2013). Further cross-sectional 
research suggests that this is the result of executive functioning abilities developing 
at a slower rate in individuals with ASD (Luna, Doll, Hegedus, Minshew, & 
Sweeney, 2007). This study of 61 individuals with ASD, compared to 61 TD controls 
(age range = eight to 33; mean age = 17), suggests that such slower development of 
executive functioning causes ASD to fall increasingly further behind TD individuals 
over time, as indicated by performance in a range of cognitive tasks. Such executive 
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functioning difficulty in adolescence affects the social and occupational ventures of 
this age group. These age-related findings would be strengthened by support from a 
longitudinal study from childhood to adulthood.  
 Broadbent and Stokes (2013) recently found that the removal of negative 
feedback enhances executive functioning in ASD to a level which outperforms TD’s 
individuals, through administration of the Wisconsin Card Sorting Task (Grant & 
Berg, 1948) to 50 individuals with ASD compared to 50 TD controls (mean age 39 
and 26.9, respectively).  Pellicano, Mayberry, Durkin, and Maley (2006) found that 
half of their 40 participant children with ASD (mean age = 5.6 years) showed deficits 
in a range of executive functioning tasks compared to TD controls. These findings 
should not be used to deny the universality of ED in ASD due to some of the 
included tasks having low reliability which may have caused incorrect 
measurements; this was also admitted by the author. It is difficult to nominate ED as 
the explanation for ASD because it is also experienced by individuals with other 
disorders. 
 Given the supportive evidence that both ToM deficits and ED are present in 
ASD, questions arise as to how they co-exist. Extending from previous findings of a 
link between ToM and ED (Ozonoff et al., 1991), a link between ToM and ED was 
found in 30 young children (mean age = 5.6) with ASD (Pellicano, 2007). More 
specifically, individual differences in false-belief prediction were significantly 
related to set-shifting skills; a measure of executive control (r = .63). Interestingly, 
examination of the cases which have different levels of ED compared to ToM (i.e. 
not equally deficient or normal), suggests that executive functioning is an important 
factor for the development of ToM. However, as the results from this study did not 
arise from measures for ToM and EF that were calibrated for equal difficulty, it is 
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likely some component of difference in difficulty would have influenced the patterns 
noted. Further research to clarify the functioning of a link between ToM and ED is 
needed.  
 Weak central coherence (WCC) has also been suggested as a theory of ASD. 
Central coherence is used to draw pieces of information together and understand the 
overall gist (Frith & Happé, 1994). WCC is observed when, for example, intricate 
details of a narrative are remembered more so than the overall story. Support for this 
theory has been gained through measures such as matching whole and partial faces, 
in which children with ASD from specialist schools in the UK (n = 17; mean age = 
13) did not show the preference for holistic global processing that the TD children 
did (Lopez, Donnelly, Hadwin, & Leekam, 2004). Similarly, an Australian study of 
21 young children with ASD (mean age = 4.6 years) found that their WCC was a 
significant indicator of their ASD diagnosis (Morgan, Mayberry, & Durkin, 2003).  
 Interestingly, a supportive review of 58 empirical studies of coherence also 
found that individuals with ASD can utilise central coherence and understand the 
meaning of information through global processing when explicitly required to do so 
(Happé & Frith, 2006). This suggests that there may be a processing bias for local 
levels of information over global rather than deﬁcit in global processing and 
therefore central coherence. One strength of the WCC theory is that it can explain 
some of the social and non-social features of ASD due to central coherence being 
used in both areas. Whether this detail-processing bias is specific to ASD is still 
unclear. Regarding the mechanism for WCC, it has been proposed that the lack of 
neural synchronization in ASD, discussed earlier, is attributing to WCC (Brock, 
Brown, Boucher, & Rippon, 2002). Reliable evidence to support or refute this 
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proposed cause is yet to be established, leaving no consensus regarding the 
mechanism for WCC at either the cognitive or neural level. 
 The extreme male brain (EMB) is a theory of ASD which has extended from 
Baron-Cohen’s (2009) empathizing-systemizing (E-S) theory which pairs 
empathizing to females and systemizing to males. Systemizing is the drive to analyse 
the variables in a system and uncover its governing rules (Baron-Cohen, 2002). 
Goldenfield, Baron-Cohen, and Wheelright (2005) found that TD females have a bias 
towards empathy and TD males have a bias towards systemisation, while 65% of 
people with ASD (n = 47; mean age = 38.1) have a very strong systemisation bias, 
hence extreme male brain. This has also been found in 265 children with ASD, aged 
between six and 10, of which 50.9% exhibited systematic responses and 47.2% 
exhibited extremely systematic responses (Auyeung et al., 2009).While empathy and 
systemization were found to be almost independent (r = 0.06) in a Japanese study of 
48 individuals with ASD (mean age = 28.9; Wakabayashi et al., 2007), Baron-Cohen 
(2009) suggests that there is only one dimension and therefore a trade-off between 
them. This theory moves away from the WCC theory by focusing on the individual’s 
excellent attention to detail as being a positive quality. It also states that individuals 
with ASD can understand a concept in whole, if given the time to analysing the 
variables at play; a concept which the WCC theories are beginning to explore.  
 The EMB theory is supported by the neuroanatomical findings that the brain 
is generally larger in TD males than females; this difference is then amplified in 
ASD populations (Auyeung, Baron-Cohen et al., 2009). However, of primary 
importance, the EMB theory requires validation of the structures that it is based on. 
Measures of empathizing and systemizing are yet to be correlated with level of 
everyday functioning or with neural characteristics. It is speculated that foetal 
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testosterone exposure may lead to EMB due to the positive associations with number 
of ASD symptoms found in analysis of 235 children aged six to 10 (Auyeung, Baron-
Cohen et al., 2009). Research is needed to establish such an association with 
diagnosed ASD cases, beyond single traits of the condition.  
 These four main cognitive theories of ASD each have supportive evidence, 
including confirmatory findings in meta-analyses, as well as limitations, including an 
unknown origin or cause of the characteristic and not being specific to ASD. 
Consequently, no theory has been universally accepted as a theory of ASD which is 
able to conclusively explain the characteristics of ASD and their origin. 
 In summary, ASD affects many individuals and can cause difficulties in 
various domains of functioning. Epidemiological studies have looked at genetic and 
neurobiological causes of ASD. Each requires further exploration and confirmation, 
and only explains a small proportion of ASD cases. Cognitive theories aim to explain 
ASD; however, none have been conclusive in their explanations for the common 
characteristics of ASD. While the underlying causes and functions of ASD are not 
completely understood, clinical research and work continues to increase 
understanding of how this condition can present and how individuals with ASD can 
be supported. This is the motivation behind the current project and dissertation, of 
which contributes to such clinical research. 
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Chapter 2: Socio-sexual Functioning in Autism Spectrum Disorders 
 Socio-sexual functioning is an immensely varied, albeit important, aspect of 
life. Such a term encompasses an individual’s interests, behaviours, understandings, 
and contentment with respect to sexual, romantic, and social aspects of life. These 
may be relational or intrapersonal. As an interrelated factor of one’s sense-of-self and 
overall wellbeing, sexual functioning is central to a persons’ quality of life 
(Anderson, 2013).  
Despite very early claims of asexuality in ASD populations (Zigler & 
Hodapp, 1986), most individuals with this disorder express a clear desire for 
affective, romantic, and/or sexual relationships; a need which is often heightened in 
higher-functioning individuals (Byers, Nichols, Voyer, & Reilly, 2012; Haracapos & 
Pederson, 1992; Hellemans, Colson, Verbraeken, Vermeiren, & Deboutte, 2007; 
Holmes & Himle, 2014). The level of interest expressed by those with and without 
ASD may be similar, but the former group report less achieved experience in 
relationships (Mehzabin & Stokes, 2011; Ousley & Mesibov, 1991). More generally, 
differences in managing romantic and sexual interests are common (Byers et al., 
2013; Ousley & Mesibov, 1991). Related difficulties can lead to interpersonal issues, 
poor mental health, unwanted sexual contact, and community isolation for some 
individuals (Brown-Lavoie et al., 2014; Hatton & Tector 2010; Koller 2000). 
Therefore, understanding how ASD is associated with socio-sexual functioning is 
important and the focus of this review.  
Early research suggested that a person’s sexuality develops through their 
social and physical interactions and experiences, with the integration of social norms 
(Haracopos & Pedersen, 1992). However, the particular pathways of such 
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development are not clear. It is well established that the core social communication 
difficulties, experienced by individuals with ASD, are often a barrier to social 
engagement (Shah & Wing, 1986). Restricted and repetitive behaviours or rigidity 
can also limit social experiences and social development (Horner, et al., 2000). Such 
limited social engagement can hinder opportunities to initiate and develop romantic 
relationships (Ousley & Mesibov, 1991). This is consistent with findings that 
individuals with ASD learn less about romantic functioning from peers and friends 
(d=2.01; Stokes et al., 2007).  
The link between social and romantic functioning is supported by the findings 
that social functioning contributes to romantic functioning (r=0.37; Stokes et al., 
2007). Further, social engagement has been found to mediate the association between 
ASD and sex-related education, and that when sex-related education is held stable, 
the association between ASD and social engagement is no longer statistically 
significant (Stokes & Kaur, 2005). Previous studies have found less experience in 
romantic relationships reported by those with ASD (Holmes & Himle, 2014), while 
others have found similar rates across groups (Dewinter, et al., 2015).  
Lower social functioning and awareness may be related, or separate to, higher 
rates of inappropriate sexual behaviours displayed in public, by individuals with 
ASD (Coskun et al., 2009; Hellemans et al., 2007; Holmes & Himle, 2014). 
Furthermore, although empirical research is scant, differences in sensory experiences 
and sensitivity, common in ASD, may also impact on experiences of physical contact 
with romantic or sexual partners (Aston, 2003; Hénault, 2005).  
With fewer opportunities to learn from peers, some parents and teachers of 
children with ASD provide more guidance about sexual wellbeing to fill this gap 
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(Koller, 2000). However, other studies suggest that differences in the amount of 
parental guidance across ASD and non-ASD groups may not differ (Stokes & Kaur, 
2005). For the same reason, it is possible that individuals with ASD rely more 
heavily on what they have seen online to inform their romantic and sexual 
understandings (Stokes, et al., 2007). This is of increasing relevance given growth in 
technology and social media use over the past two decades (Lenhart, Purcell, Smith, 
& Zickuhr, 2010). Forty-six percent of individuals with ASD have reported talking 
about sex on the internet, compared to 27% of the general population sample 
(Dewinter et al, 2015). Nineteen percent reported specifically accessing information 
about sexuality on the internet, however comparison to rates within a typically 
developing (TD) group was not made (Mladenovska & Trajkovski, 2010). While this 
may provide an appropriate avenue for access to information, where biased material 
is presented, ill-conceived and inappropriate ideas and norms may be developed 
(Chia & Gunther, 2006). The occurrence of such is difficult to measure and thus 
unclear.  
When considering more structured and formalised forms of sexual health 
education, school-based curricula are often relied upon. However, individuals with 
ASD appear to receive less sexual health education than their TD peers (Stokes et al., 
2007). The reason for this is not clear. It may be that difficult behaviours or social 
communication impairments limit classroom engagement. Further, sensory-seeking 
behaviours or auditory filtering difficulties may hinder attention (Ashburner, Ziviani, 
& Rodger, 2008). Teachers may also feel uncomfortable teaching and discussing 
sexually-related topics (Caruso et al., 1997); a difficulty also reported by parents 
(Holmes & Himle, 2014). Comments from students with ASD qualitatively suggest 
that sexual education classes provide the information, but that students do not know 
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how to apply it to life situations (Hannah & Stagg, 2016). Thus, there may be greater 
reliance on support services, such as counsellors and wellbeing staff, to provide such 
sexual health education to individuals with ASD. This could explain why, by 
adulthood, individuals are reported to have adequate sexual knowledge (Byers et al., 
2013; Byers et al., 2014).  
To demonstrate these two possible avenues of sex-related education (informal 
and formal), and the opportunities for each based on the existing literature, a dual 
variable theoretical model was postulated (Figure 2.1). This theoretical model 
categorises the common opportunities for development of socio-sexual functioning 
into two primary channels: informal sex education and formal sex education. Such 
model and categorisation has not been proposed before, therefore is valuable and 
unique. The proposed model importantly highlights the impact of factors outside of 
traditional formal sex education. It also provides understanding relevant to clinical 
treatment planning with possibilities for intervention being its primary focus.  
Various existing theories aim to explain sexual development from different 
conceptual frameworks. Essentialist theories focus on biology, while social 
constructionist theories focus on meaning and social concepts; for overview of 
established theories, see Tolman and Diamond, 2001 and 2014. Models which 
incorporate factors external to the individual are however less common, despite 
being of most relevance to clinical practice and education, thus are a core focus of 
this review.  
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Figure 2.1. Proposed model of pathways to socio-sexual functioning for individuals 
with ASD. 
 
Vanwesenbeeck and colleagues (1999) proposed a process-based model of 
heterosexual competence and risk which included external factors such as receipt of 
sex-related information. However, it’s focus on negative and potentially damaging 
sex-related outcomes may hinder its ability to detect more subtle differences between 
individuals or groups. The ‘Integrated Theory of Sexual Offending’ is a more 
comprehensive model but is focused narrowly on illegal sexual behaviour (Ward & 
Beech, 2006).  
To confirm the function of the proposed model, the small but growing 
existing research base, in areas of socio-sexual functioning, was reviewed. 
Systematic identification of relevant studies, review of their findings, and meta-
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analysis of their results was undertaken. In support of the proposed model, it was 
hypothesised that such review and meta-analysis of existing literature would confirm 
that, compared to TD individuals, those with ASD (1) have less engagement with 
peers, (2) engage in sexual behaviour that was less appropriate, (3) have less 
experience in romantic relationships, (4) have less awareness of, and adherence to, 
privacy norms, (5) receive less school-based sexual health education, and (6) greater 
concern is held about their future. Systematic identification and review of literature 
may suggest value in also measuring other areas of socio-sexual functioning. 
Method 
 A comprehensive, systematic search of existing literature was first conducted; 
see Figure 2.2. Searched databases included PsycINFO, Medline Complete, 
Academic Search Complete, PubMED, Embase, Cochrane Library, Scopus, 
WorldCat, VTLS Thesis Search, Trove, Dart Europe Theses, Theses Canada, and 
Hong Kong University Theses Online. The search terms used are listed in Box 1.1. 
Note. “ “ = exact phrase; * = truncation; ? = wildcard (any letter) 
 
Box 1.1. Search Terms Used in Database Searches. 
 
• Autism 
• ASD 
• “Autism spectrum”  
• HFA 
• “High functioning autism” 
• Kanner* 
• Asperger* 
• ASC 
• PDD-NOS 
• “Pervasive developmental disorder not 
otherwise specified” 
• “autistic disorder” 
 
 
 
AND 
• “Sexual behavi*” 
• “Sexuali?ed behavi*” 
• Stalking 
• Paraphil* 
• “Sexual harassment” 
• “Sexual act” 
• Rape 
• Masturbat* 
• “sexual assault” 
• “sexual violence” 
• “Psychosexual behavi*” 
• “Sex offen?es” 
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Figure 2.2. Flow of records screened and assessed through the stages of systematic 
review. 
aInitial database searches were undertaken on 3 November 2015 
 
Initial database searches produced 1,597 papers; three articles were also 
located on the World Wide Web. Fifty-eight papers were reviewed by full-text, 39 of 
Records identified through 
database searchesa 
(n = 1,597) 
Additional records identified 
through other sources 
(n = 3) 
Records after duplicates removed 
(n = 918) 
Records screened 
(n = 918) 
Records excluded 
(n = 860) 
Full-text articles assessed 
for eligibility 
(n = 58) 
Full-text articles 
excluded 
(n = 39) 
Studies met criteria and included a TD 
control group (n = 9) 
 
Studies with comparable findings (n = 6) 
Reasons for exclusion: 
 
- Further duplications 
- No ASD sample 
- No focus on an aspect 
of sexual functioning 
- Single case studies 
- Low-functioning ASD 
- No independent data 
- No description of 
sexual functioning 
assessed. 
 
Studies retained for qualitative synthesis  
(n = 19) 
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these were excluded for the following reasons. Studies were excluded if they were 
based on a single case study (for review of such, see Dewinter et al., 2013; n=4), as 
were studies of individuals with an intellectual disability (n=9), due to the 
confounding nature of intellectual difficulty in such cases (Byers et al., 2013). Thus, 
findings reviewed herein relate to individuals with higher-functioning ASD. One 
study was excluded because it did not actually include a sample with ASD. Studies 
were also excluded due to describing problem behaviours which were not related to 
sexuality (n=12), or providing author opinion which was not supported by 
quantitative results (n=2). Two studies collected samples of sexual offenders then 
commented that ASD traits were noted; no diagnostic assessment was undertaken. 
Five studies were narrative reviews or reports that did not contain any new data, 
while another was a thesis which was not available in English, one was only 
available in an inaccessible book, and a further two studies were found to be 
duplicates not previously identified.  
At this point, 19 papers remained as meeting eligibility criteria for review 
through qualitative synthesis (see Table 2.1). However, to perform meta-analyses, 
the studies which did not contain a control group were necessarily excluded (n=10), 
leaving nine studies. Only six of these remaining studies had comparable findings, 
and thus could be utilised in meta-analyses.  
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Table 2.1. Summary of studies included in review 
Study Primary 
country 
Groups and respondents Sexual behaviour measures Relevant findings Use in meta-
analysisb 
Allen et al., 2008 United 
Kingdom 
ASD (n=16; MA=34.8)  
Self-report. 
Study-specific novel questionnaires. 
 
69% displayed sexually inappropriate behaviour Excluded –  
No TD controls 
Bejerot & Erikson, 
2014 
Sweden ASD (n=50; MAm=31.8,  
MAf=28.1) 
TD (n=53; MAm=32.9,  
MAf=27.7)  
Self-report. 
Study-specific novel questionnaire. 
 
Later sexual debut in ASD. 
Fewer moments of sexual arousal (r2=.12) 
Less sexual interest (r2=.09) 
Less initiation of sex (r2=.19) 
16% had never had sex. 
Excluded –  
No comparable 
findings 
Brown-lovoie, 
Viecilia, & Weiss, 
2014 
US ASD (n=94; MA=27.8) 
TD (n=117; MA=27.6) 
Self-report. 
Autism spectrum quotient, study-
specific novel questionnaires, 
revised Knowledge of sexual health 
questionnaire, Sexual experiences 
survey – victim version. 
ASD 2.6 times less likely to receive sex education from 
parents, teachers and peers. 
Less sexual knowledge (r²=.23) 
78% of ASD received unwanted sexual contact; 47% of TD 
Yes 
ɑ=.84-.86 
Byers, Nichols, & 
Voyer, 2013 
US ASD (n=129; MA=35.3) 
(all with limited 
relationship experience)  
Self-report. 
Sexual knowledge questionnaire, 
Sexual arousability and anxiety 
inventory, Sexual desire inventory, 
Sex activity and funct 
questionnaire, Sexual cognitions 
checklist, Online sex experience 
questionnaire.  
41% never been in a romantic relationship >3 months. 
Masturbated average 1-3 times p/week. 
Good sexual knowledge (81% of Q’s correct) 
Excluded –  
No TD controls 
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Study Primary 
country 
Groups and respondents Sexual behaviour measures Relevant findings Use in meta-
analysisb 
Byers, Nichols, 
Voyer, & Reilly, 
2013 
US ASD (n=141; MA=39.6) 
(all with relationship 
experience)  
Self-report. 
Global measure of sexual 
satisfaction, Sexuality scale (self-
esteem subscale), Hulbert index of 
sexual assertiveness, Sexual 
knowledge questionnaire, Sexual 
arousability and sexual anxiety 
inventory, Sexual desire inventory, 
Sex functioning questionnaire, 
Sexual cognitions checklist.  
60% currently in relationship. 
Fewer ASD symptoms did not increase likelihood of 
relationship 
Moderate desire for sexual activity. 
Males and less ASD symptoms: 
- Higher sexual arousability and dyadic sexual desire. 
Good sexual knowledge (80% of Q’s correct) 
Excluded –  
No TD controls 
Coskun, Karakoc, 
Kircelli, & 
Mukaddes, 2009 
Istanbul ASD (n=10;  
MA=12.4 ± 3.58) 
(all had existing sexual 
beh’s of concern)  
Parent completed. 
Clinical Global Impression - 
Improvement scale (CGI-I). 
 
20% disrobe in public. 
10% observe others undressing/bathing. 
100% masturbate at home/school. 
50% touch people inappropriately. 
Excluded –  
No TD controls 
Gilmour, 
Schalomon, & 
Smith, 2012 
US &  
Canada 
ASD (n=82; MA=28.9) 
General population control  
(n=282; MA=23.2)  
Self-report. 
Sexual experience questionnaire, 
Sexual vocab test, Sell scale of sex 
orientation. 
 
No sig. difference in sexual experience (t=.87). 
Sexual interest highly correlated with sex beh patterns. 
No difference in sexual terminology used/understood. 
Excluded –  
No comparable 
findings 
Ginevra, Nota, & 
Stokes, 2015 
Italy ASD (n=82 ; MA=14.91) 
TD (n=94 ; MA=14.91) 
Parent-report 
Sexual behaviour scale (SBS) Fewer social behaviours (r²=.29)  
Greater inappropriate sexual behaviour (r²=.06) 
Similar level of privacy knowledge (r²=.16) 
Greater concern for child’s future (r²=.09) 
Less knowledge of sex education (r²=.38) 
Yes 
ɑ=.60-.89 
Haracapos & 
Pedersen, 1992 
Denmark ASDa (n=22; MA=25.8) 
Completed by employed 
caregiver. 
Validated study-specific novel 
questionnaire. 
Common desire to have romantic partner. 
50% masturbate, less common in public. 
55% showed definite person-orientated sexual behaviour. 
Excluded –  
No TD controls 
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Study Primary 
country 
Groups and respondents Sexual behaviour measures Relevant findings Use in meta-
analysisb 
Hellemans,  
Colson, 
Verbraeken, 
Vermeiren, & 
Deboutte, 2007 
Belgium ASD (n=24; MA=17)  
Completed by employed 
caregiver. 
Interview about Sexuality in 
Autism (ISA). 
 
42% expressed need for affective/sexual relationship. 
54% had previous romantic/sexual relationship. 
29% touched genitals in public. 
13% masturbated in presence of others. 
13% inappropriately talked about sex in public. 
Knowledge of socio-sexual skills was “adequate” 
Excluded –  
No TD controls 
Kalyva, 2010 Greece ASDa (n=20; MA=10.83) 
LFA (n=56; MA=10.33)  
Completed by teachers. 
Sexual behaviour scale (SBS) 
 
More concern for HFA than LFA (r²=.18) 
More socially acceptable behaviour (r²=.36) 
More privacy knowledge (r²=.39) & sex education (r²=.41) 
Less inappropriate sexual behaviour (r²=.12) 
Excluded –  
No TD controls 
Kaur, 2009 Australia 
India 
Singapore 
ASD (n=66; MA=14.17) 
TD (n=153; MA=15.31) 
Parent completed. 
Sexual behaviour scale revised 
(SBS-II) 
Effect of diagnosis on insight varied by country (r2=.08) 
Less social contact (r2=.07) and social insight (r2=.09) 
More parental concern (r2=.10) and inapp. sex beh (r2=.04) 
Yes 
ɑ=.61-.94 
Mehzabin &  
Stokes, 2011 
Australia ASD (n=21; MAm=25.3,  
MAf=23.4) 
TD (n=39; MAm=23.7, 
MAf=22.6)  
Self-report. 
Sexual behaviour scale (SBS) 
 
Fewer social behaviours (r²=.45) & sex experience (r²=.29) 
Similar level of privacy knowledge (r²=.11) 
Similar levels of public sexualised behaviour (r²=.03) 
Greater concern for their future (r²=.16) 
Less knowledge of sex education (r²=.29) 
Yes 
ɑ=.33-.92 
Mladenovska & 
Trajkovski, 2010 
Macedonia ASD (n=31; AR=4-22) 
ID (n=31; AR=6-14)  
Parent completed. 
Study-specific novel questionnaire. 
 
42% displayed masturbation 
74.2% wanted sex education in school 
68% want training to teach sex education 
83.9% did not have sex-related knowledge  
74.2% don’t talk to their children about sex 
19.3% get info about sexuality from media 
Excluded –  
No TD controls 
Ousley &  
Mesibov, 1991 
US ASD (n=21; MA=27.3) 
ID (n=20; MA=27.9) 
Self-report. 
Study-specific novel questionnaire. Less experience with sexuality. 
Greater interest than actual sex activity. 
Correlation between sex knowledge and IQ (r²=.18). 
Excluded –  
No TD controls 
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Study Primary 
country 
Groups and respondents Sexual behaviour measures Relevant findings Use in meta-
analysisb 
Stokes & Kaur,  
2005 
Australia ASD (n=23; MAm=12.6; 
MAf=13) TD (n=51; 
MAm=13.5; MAf=13.1)  
Parent completed. 
Sexual behaviour scale (SBS) Poorer social beh (r²=.48) and less sex ed (r²=.27) 
Less privacy beh’s and privacy knowledge (r²=.08) 
More inappropriate sexual beh’s (r²=.26) 
Greater parental concern (r²=.42) 
Yes 
ɑ=.55-.88 
Stokes, Newton,  
& Kaur, 2007 
Australia ASD (n=25; MA=22.2) 
TD (n=38)  
Self-report. 
Courting Behaviour Scale (CBS) 
Designed for this study. 
Less social learning (SL) from friends (r²=.54) 
Similar SL from parents and from formal sex ed. 
Less SL from siblings (r²=.01) & soc observation (r²=.02) 
More SL from media (r²=.004) 
Level of social functioning differed (r²=.28) 
Social funct. contributed to rom. functioning (r²=.37) 
Rom. funct. differed when age controlled (r²=.40) 
Similar romantic learning (RL) from parents (r²=.007) 
More RL from formal sex education (r²=.09) 
Less RL from siblings (r²=.05) and media (r²=.05) 
Less RL from social observation (r²=.04) 
Less RL from peers and friends (r²=.50) 
Yes 
ɑ=.72-.90 
Van Son-Schoones 
& Van Bilsen, 
1995 
Nether- 
lands 
ASDa (n=14; AR=12-30)  
Parent completed. 
Study-specific novel questionnaire. 
 
57% feel the need for a relationship 
43% no shame about inappropriately touching others 
Excluded –  
No TD controls 
Note. MA=mean age; MAm=mean age of males; MAf=mean age of females; ID=intellectual disability; SBS=sexual behaviour scale; HFA=high-functioning 
autism; LFA=low-functioning autism; AR=age range; beh=behaviour; SL=social learning; RL=romantic learning; soc.=social; rom.=romantic; 
funct.=functioning 
aLabelled high-functioning autism in their study and differed from their study’s larger ASD sample which included low-functioning ASD cases. 
bIf the study was used in a current meta-analysis, it’s reliability is reported. The reliability of their results are indicated by the study’s published internal 
consistency statistic (Cronbach’s alpha; ɑ). Where multiple measurement tools (or subscales) were used, the range of Cronbach’s ɑ is reported.
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Meta-analyses, utilising a fixed effects model, were conducted using Review 
Manager (RevMan, version 5.3, Copenhagen: The Nordic Cochrane Centre, The 
Cochrane Collaboration, 2014). Some scales required inversion to ensure consistent 
measurement direction. This involved the means being subtracted from the maximum 
possible value of the item (Deeks et al., 2011).  
Of the six studies available for meta-analyses, four studies utilised versions of 
the Sexual Behaviour Scale (SBS). The SBS has a parent-report version (Stokes & 
Kaur, 2005) and a self-report version (Mehzabin & Stokes, 2011); both comprise of 
five scales, namely Social Behaviour (parent-report ɑ=.82; self-report ɑ=.92), 
Privacy Awareness (ɑ=.60; .86), Sex Education (ɑ=.76; .37), Sexual Behaviour (.55; 
.33), and Concerns about the individual’s future (.88; not reported; Stokes & Kaur, 
2005; Mehzabin & Stokes, 2011). The revised SBS-II is a parent-report measure 
containing scales which measure Social Contact (ɑ=.90), Social Insight (ɑ=.84), 
Sexualised Behaviour, and Concerns (ɑ=.94; Stokes, Broadbent & Kaur, in 
preparation). The Sexualised Behaviour scale of the SBS-II comprised of three 
subscales, namely self-directed public behaviour (ɑ=.63), Outwardly directed 
behaviour (ɑ=.61), and Invasive behaviour (ɑ= N/A, single item).  
Other questionnaires used by the studies reviewed herein are listed in Table 
2.1, as are the internal consistency statistics for each study used in the current meta-
analyses. Overall, each study reported good internal consistency for most or all of its 
measures. Three studies were based on parental completion of questionnaires, while 
the other three studies required the individual themselves to provide the responses. 
Arguments of reporter biases have been raised for both parent-report (Dewinter, et 
al., 2015) and self-report (Mehzabin & Stokes, 2011) research designs.   
31 
SOCIO-SEXUAL FUNCTIONING IN AUTISM 
Results 
 Results relating to six focal areas of socio-sexual functioning are presented. 
Within five of these, meta-analyses were possible due to there being two or more 
studies which included a TD control group. Findings from other studies, within the 
19 identified as eligible (Table 2.1), are included for qualitative synthesis. Overall, 
differences between ASD and TD groups were found in each of these six areas 
related to socio-sexual functioning. 
Social Contact and Behaviour 
 Individuals with ASD commonly display poorer social behaviour and have 
less social contact than TD individuals. This has been consistently found in analysis 
of adolescents via parental-report (Ginevra, Nota & Stokes, 2015; Kaur, 2009; 
Stokes & Kaur, 2005) as well as in young adults via self-report (Mehzabin & Stokes, 
2011; Stokes et al., 2007). Meta-analysis of these study’s findings shows that having 
ASD has a large effect (Cohen, 1988) on level of social behaviour with little to no 
heterogeneity (Figure 2.3; interpretation to follow). Four of the studies included in 
Figure 2.3 (Ginevra et al., 2015; Kaur, 2009; Mehzabin & Stokes, 2011; Stokes & 
Kaur, 2005) used slightly modified versions of the Sexual Behaviour Scale (SBS), 
originally developed by Stokes and Kaur (2005), and validated by Kaur (2009). 
Figure 2.3 provides forest plots; across the x-axis the standardised mean 
differences (commonly labelled effect size) are measured while along the y-axis the 
associated studies are listed. The squares each plot the effect size of that study, the 
size being proportional to the study's weight in the meta-analysis, with error bars 
indicating the 95% confidence interval. The diamond represents the average effect 
size across all studies. An I2 effect size of zero shows that there is no difference  
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    Figure 2.3. Forest plot of social behaviour.  
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between the two groups; ASD and TD, indicated by the vertical line of no effect. An 
effect size below zero shows that there is a difference and this effect is more 
pronounced for the group labelled at that end of the x-axis, while an effect size above 
zero shows that the effect is more pronounced for the other group. This information 
is also presented in numerical form to the left of the forest plot, along with the means 
and standard deviations for each group. Note that comparison of means between 
studies is not accurate given that different scales are used in some studies; thus, the 
standardised mean difference score is best used for comparison of effect between 
studies. 
In Figure 2.3, the effect sizes of the five studies each show a bias towards 
TD, indicating more social behaviour in TD groups. When combined, there is an 
effect of almost two standard deviations difference between the ASD and TD groups, 
being more pronounced for TD. The I-squared statistic (I²) indicates that 19% of the 
variance between studies is due to an extraneous factor other than sampling error 
(chance). 
It is noted that Stokes and Kaur (2005) did not obtain details of ASD 
symptomology or intelligence profile, thus the specific sub-population to which their 
findings are reflective of is not clear, especially given the small sample size. A 
limitation of Stokes et al. (2007), who analysed 25 individuals with ASD using the 
Courting Behaviour Scale, was that this ASD group had more comorbidities than in 
the typically developing group, leaving it possible that lower social functioning may 
have been influenced by characteristics of other conditions not purely ASD 
symptomology.  
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Participants in this review’s meta-analyses ranged widely from 10 to 36 years 
of age, this may hide age-related effects in the data. The importance of this is 
highlighted by findings that social behaviour increases with age in ASD but 
decreases in TD (Stokes & Kaur, 2005), thus lifespan data is needed with appropriate 
control of age. Of note is another study which had a similar ASD sample, and also 
utilised the SBS, but relied on teacher-report (Kalyva, 2010). This study compared 
higher-functioning ASD to lower-functioning ASD on the same areas of sexual 
functioning and reported poorer social behaviour in lower-functioning ASD (r2=.36). 
However the mediating effect of intellect on these two groups is not known. Thus 
although studies consistently report poorer social functioning in ASD, limitations 
caused by the use of measures which have not been comprehensively validated, 
limited collection and control of sample characteristics, and age-specific data need to 
be addressed to increase confidence in their conclusions.  
Romantic Relationships 
 A specific social difficulty experienced by some individuals with ASD is the 
forming and maintaining of romantic relationships. Hellemans et al. (2007) 
interviewed the caregivers of 24 individuals with ASD (mean age=17), and found 
that 46% had no previous experience of romantic or sexual relationships. However, 
this sample is not representative of the general ASD population given that all resided 
in institutional care, despite being of normal intellect. Such residential arrangements 
may also have been a barrier to dating and relationship opportunities. Even so, 
similar rates of no previous relationship experience (41%) were reported in an older 
sample of 129 currently single individuals with ASD (mean age=35; Byers, Nichols, 
& Voyer, 2013). The exclusive sampling of currently single participants makes 
comparison to general population data difficult. Nonetheless, reports that only 5% of 
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all Australians aged between 35 and 64 have never been in a cohabitating 
relationship, or 16% of those over 18 years of age, suggests a higher lifetime 
occurrence of relationships in the overall population than in ASD (Australian Bureau 
of Statistics [ABS], 2009). Note that the measurement threshold of a cohabitating 
relationship in the ABS data is higher than the criteria of any relationship experience 
in the ASD studies; thus the ABS reports would likely indicate even lower rates of no 
relationship experience if non-cohabitating relationships were also counted. 
Interestingly, having fewer symptoms of ASD does not appear to increase the 
likelihood of being in a relationship (Byers, Nichols, Voyer & Reilly, 2013), despite 
being associated with greater desire for relationships as previously discussed; 
encouraging focus on high-functioning ASD in this area. A limitation of Byers, 
Nichols, and Voyer (2013) and Byers, Nichols, Voyer, and Reilly (2013) is that the 
male-to-female gender ratio of the samples were 0.9:1 and 0.7:1 which do not reflect 
the ASD population gender ratio of 4-5:1 (CDC, 2014). While such sampling allows 
for gender differences to be assessed in a balanced manner, recent research has found 
that ASD phenotypes may differ based on gender. It is suggested that females have 
better developed social skills or may hide their deficits better than males (Head, 
McGillivray, & Stokes, 2014). Thus the overrepresentation of females in both Byers 
et al. (2013) studies may have resulted in higher rates of relationship experience than 
is true of the general ASD population. This, along with the limitations caused by the 
use of non-representative samples, and no comparisons being made to TD groups, 
reduces the usefulness of information drawn from these findings. Overall, differences 
in relationship experiences are reported, however, sound measurement of this area is 
needed.  
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Awareness of Privacy 
 Both awareness of, and adherence to, privacy norms is reduced in ASD 
compared to TD groups. This has been consistently found in adolescents via parent-
report (Ginevra et al., 2015; Kaur, 2009; Stokes & Kaur, 2005) and in young adults 
via self-report (Mehzabin & Stokes, 2011). Meta-analysis of these findings reveal 
that the effect sizes of the three studies each show a bias towards TD, indicating 
greater privacy awareness in TD groups (Figure 2.4). When combined, there is an 
effect size of almost one standard deviation difference between ASD and TD, 
becoming more pronounced for TD. Thus, having ASD has a moderate effect on the 
degree of privacy awareness that an individual has. The I2 statistic indicates that 0% 
of the variance is due to an extraneous factor other than sampling error (chance).  
Again, reports from teachers support this through showing that awareness of 
privacy is lesser in lower-functioning than higher-functioning ASD (r2=.39; Kalyva, 
2010). However, the effect of diagnosis upon privacy was removed when age was 
controlled for in Stokes and Kaur’s (2005) study. Therefore, it cannot be confidently 
concluded that responses were not being influenced by a factor other than the level of 
privacy knowledge; age may account for some of this effect.  
An individual’s application of such privacy awareness can be indicated by 
inappropriate behaviours displayed in public. From a small ASD sample of 10 
individuals with concerning sexual behaviours, five individuals touched people in 
public without invitation, two individuals disrobed in public, while another watched 
others undress or bathe (Coskun, Karakoc, Kircelli, & Mukaddes, 2009). Further, 
research has shown that 13% of an adolescent ASD sample in residential care 
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Figure 2.4. Forest plot of privacy knowledge. 
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inappropriately spoke about sex in public, 29% inappropriately touched their genitals 
in public, and 13% masturbated in the presence of others (Hellemans, et al., 2007). 
Both studies are limited by their use of samples which are not representative of the 
general ASD population.  
Individuals with higher-functioning ASD may hide their masturbatory 
behaviours, therefore adhering to privacy norms (Haracapos & Pederson, 1992). 
Conversely, it may be the limited insight of individuals with ASD, in self-report 
studies, that causes underreporting as they may not appreciate the inappropriateness 
of their behaviour. Hence, it can be seen that accurate measurement of behaviours 
surrounding privacy is difficult. The main factor of this difficulty, the individual’s 
insight, is discussed later. Further, findings that do exist are limited by questionable 
reliability, or considerably restricted generalizability to the general ASD population. 
Sexual Behaviour 
 Sexual behaviour involves sexual desire, and differs from sexualised 
behaviour which lacks intent and is often sensory-based (Stokes & Kaur, 2005). 
Thus, a sexual behaviour is used to experience and express one’s sexuality – either 
towards the self or another. Sexual behaviour can be analysed in terms of 
achievement of desires as well as appropriateness.  
Adults with ASD have been found to have a level of interest in sexual 
behaviour (M=17.4) which is higher than their level of sexual experience (M=9.3; 
Ousley & Mesibov, 1991). This may be partly contributed to by less initiation of 
sexual activities in ASD compared to TD (r²=.44; Bejerot & Eriksson, 2014), 
however further investigation is needed. A conflicting report, which concluded that 
there is no significant difference in the amount of sexual experience between 
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individuals with ASD and the general population, was limited by its sampling 
(Gilmour, Schalomon, & Smith, 2012). The male-to-female gender ratio of this ASD 
group was 0.49:1, which does not reflect the general ASD population gender ratio. 
As mentioned earlier, issues with bias and limited generalisation arise. Also, controls 
were significantly younger than the ASD group which limits comparison of findings 
between the groups.  
 The appropriateness of sexual behaviour is also reduced in ASD. This has 
been found in analysis of adolescents via parent-report (Ginevra et al., 2015; Kaur, 
2009; Stokes & Kaur, 2005) and in young adults via self-report (Mehzabin & Stokes, 
2011). The effect sizes of the four studies each show a bias towards ASD (Figure 
2.5). This shows that having ASD has a considerable effect on levels of inappropriate 
sexual behaviour. When combined, there is an effect of below one standard deviation 
difference between ASD and TD, being more pronounced for ASD. It can be seen 
that Mehzabin and Stokes’ (2011) finding was not significant, as indicated by the 
horizontal error bars crossing the line of no effect (Figure 2.5). The lack of 
significance in this result may have been due to the slightly older sample used, or 
differences in the method of reporting. The I-squared statistic indicates that 88% of 
the variance between these findings is due to extraneous factors other than sampling 
error. This may reflect substantial heterogeneity, warranting caution with 
interpretation of these meta-analytic findings (Higgins & Thompson, 2002). 
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Figure 2.5. Forest plot for inappropriate sexual behaviour. 
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 Despite such limitations, further support comes from findings that 
69% of individuals with ASD show sexually inappropriate behaviour (Allen et al., 
2008). However this cannot be assumed as a representative sample given that all 
participants had a forensic history, most commonly for violent or threatening 
behaviour and three for sexual offences (Allen et al., 2008). Comparison to 
inappropriate sexual behaviour in the typically developing population is difficult, as 
studies usually only measure one particular behaviour, however comparison to 
national sexual offending rates provide some insight. The ABS reports that 6.3% of 
Australian’s have been charged with any sexual offence (ABS, 2014). Even with the 
inclusion of unreported sexual offenders, it is likely that this rate would remain lower 
than the 69% in ASD.  
The nature of such inappropriate behaviours in ASD varies. Of ten 
individuals with concerning sexual behaviours, 50% touch people inappropriately 
(Coskun et al., 2009). Forty-two percent of those who touch others inappropriately, 
do not express shame about doing so (Van Son-Schoones & Van Bilsen, 1995). A 
common issue is that sexual behaviours can be directed towards inappropriate people 
and in an inappropriate manner (Stokes, et al., 2007). In a study of 81 individuals 
with ASD, of those who showed definite person-orientated sexual behaviours, 88% 
directed these behaviours towards unobtainable people such as staff, others’ parents, 
and strangers (Haracapos & Pederson, 1992). This appears to occur more frequently 
in higher-functioning individuals with ASD which demonstrates the interest in, and 
seeking of, romantic connections in ASD, as explained earlier. Directing sexual 
interest towards inappropriate individuals may also explain the lower rates of 
romantic relationships in ASD; as such advances are less likely to be successful. The 
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related topic of attraction is discussed as another important construct of sexual 
functioning later in this chapter.  
 A sexual behaviour which is commonly reported among people with 
disability is masturbation. Studies suggest that approximately 50% of individuals 
with ASD masturbate (Haracapos & Pederson, 1992), averaging one to three times 
per week (Byers, et al., 2013). This appears lower than the general population rates 
estimated to be around 90% (Herbenick, Reece, Schick, Sanders, Dodge, & 
Fortenberry, 2010). However rates of such behaviours in any population are plagued 
with various reliability issues. It may also be that masturbation as the sole form of 
sexual expression is higher among individuals with ASD, although this is yet to be 
investigated. 
 There are two considerable limitations to the existing research on sexual 
behaviours. First, the broad categorisation of sexual behaviours does not indicate the 
type or nature of the sexual behaviour. This ambiguity can lead to differences in what 
is noted as a sexual behaviour and reduces specificity. Second, it is not clear what 
constitutes an inappropriate behaviour. Such clarity is not only important for 
comparison of data between studies but also within studies. Factors which can cause 
disparity between what is considered appropriate and inappropriate include personal 
views and attitudes, culture, time, and age. These overarching limitations, along with 
the aforementioned specific limitations on the current literature caused by non-
representative gender ratios, low reliability of scales, and unaccounted influences of 
insight, necessitates greater examination of sexual behaviour in ASD.   
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Concern for the Future of the Individual with ASD 
 A parent’s natural concern for their child’s wellbeing may be heightened 
when their child has a condition such as ASD. Greater concern about the individual’s 
future has been consistently reported for adolescents with ASD via parent-report 
(Ginevra et al., 2015; Kaur, 2009; Stokes & Kaur, 2005) and in young adults via self-
report (Mehzabin & Stokes, 2011). The effect sizes of the four studies each show a 
bias towards ASD, indicating greater concerns in ASD groups (Figure 2.6). When 
combined, there is an effect of over one standard deviation difference between ASD 
and TD, being more pronounced for ASD. Therefore, having ASD has a large effect 
on the level of concern held for the individual. However the I-squared statistic (I²) 
indicates that a high amount of the variance (97%) is due to extraneous factors other 
than sampling error, warranting caution with this finding. 
 Stokes & Kaur (2005) measured such concern on only four items and 
Mehzabin & Stokes (2011) on only two items; limiting the information and 
subsequent understanding gained about these concerns. Further, as mentioned earlier, 
these two scales were not comprehensively validated, further limiting confidence in 
the findings drawn from the item responses. 
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Figure 2.6. Forest plot of future concerns.  
Table 2.2. Concern for Individuals with ASD 
Note. The effect of having an ASD diagnosis, on the level of concern about the individual, is greatest in parent-report studies, as indicated 
by higher r2 values. 
Study SBS completion Finding Effect size 
(r2) 
Kaur, 2009 Parent Greater concern for offspring with ASD  .73 
Stokes & Kaur, 2005 Parent Greater concern for offspring with ASD  .42 
Kalyva, 2010 Teacher Greater concern for students with high-functioning ASD than low-
functioning ASD  
.18 
Mehzabin & Stokes, 2011 Self Individuals with ASD have greater concerns than TD  .16 
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 Of note, the concerns for individuals with ASD are expressed by the 
individual themselves, their parents, and their teachers as shown in Table 2.2. The 
effect of ASD on the level of concern is greatest among parent-report (r2=.73 and 
.42), which may reflect either naturally heightened maternal and paternal concern or 
a lack of insight by individuals with ASD along with restricted observation by 
teachers (Table 2.2). Interestingly, teachers appear more concerned about their 
students with higher-functioning ASD than lower-functioning ASD (Kalyva, 2010). 
This may reflect the more noticeable presentation of symptoms in lower-functioning 
ASD which leads to categorisation of it as a disability, and the clemency that is 
ascribed to disability; however further exploration of this area is needed. Thus it can 
be seen that understanding of the concerns held for individuals with ASD is not well 
established in research to date, partially a result of a small scope of data collected of 
which the reliability is unclear.  
Sex Knowledge and Education 
Both exposure to sex education and level of sexual knowledge appears lower 
in ASD groups compared to TD. There is a concerning report that only 16.1% of 
individuals with ASD have knowledge about sexually-related topics (Mladenovska & 
Trajkovski, 2010). Individuals with ASD receive less sexual health education than 
individuals without such condition, as found in adolescents via parent-report 
(Ginevra et al., 2015; Stokes & Kaur, 2005) as well as in young adults via self-report 
(Brown-Lavoie et al., 2014; Mehzabin & Stokes, 2011). The effect sizes of these four 
studies each show a bias towards TD, indicating greater sexual health education 
among TD groups (Figure 2.7). When combined in meta-analysis, there is an effect 
of over one standard deviation difference between ASD and TD, being more 
pronounced for TD. Therefore, an ASD diagnosis has a large effect on the level of  
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Figure 2.7. Forest plot of sex education. 
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sexual health education the individual has received. However, the I-squared statistic 
(I²) indicates that a high amount of the variance (84%) is due to an extraneous factor 
other than sampling error.  
Studies of older ASD groups have reported contrary findings. This includes 
the parallel studies of individuals with and without relationship experience (mean 
age=39.6 and 35.3 respectively) which reported generally good sexual knowledge in 
both groups (Byers, Nichols, & Voyer, 2013; Byers, Nichols, Voyer, & Reilly, 
2013). This conclusion was based on both groups correctly answering 81% of the 
sexual knowledge questions. However, it was not compared to a TD group and 
therefore potential differences are not known. Further, participants of this age group 
may have learned much of their sexual knowledge in the years after school-based sex 
education. Thus reports of the sources of education and age-related effects would 
have been informative.  
Hellemans et al. (2007) also described adequate knowledge of socio-sexual 
skills among residents with ASD, as reported by employed caregivers of the facility. 
However, there are potential reporter biases given that the reporting caregivers 
provided care only for individuals with disability. Therefore their subjective report of 
adequate sexual knowledge may be unintentionally measured against disability 
norms rather than the general population. Further, some of the caregivers were also 
responsible for the teaching of socio-sexual skills to the residents, potentially 
introducing some social desirability bias. While it was reported that there is no 
difference in the sexual terminology used or understood by individuals with ASD, 
compared to those in the general population (Gilmour et al., 2012), this does not 
reflect the individual’s understanding of sex-related concepts and how they mesh 
with social facets. Therefore, while consistent meta-analytic findings suggest lower 
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sex education in ASD, these are disputed by studies which are ineligible for inclusion 
in meta-analyses, leaving the effect of ASD on sex education unconfirmed. The 
aforementioned limitations of poor reliability, potential reporter biases, and 
inconsistency in how this construct is measured further augments this. 
 The source of any sexual learning also differs in ASD. When compared to 
sources of romantic learning for TD individuals, individuals with ASD received less 
romantic education from peers and friends (r2=.50), less from formal sex education 
(r2=.09), and less from the media (r2=.05; Stokes et al., 2007). Interestingly, only 
25.8% of parents of children with ASD talk to their children about sex (Mladenovska 
& Trajkovski, 2010); comparison to a TD group was not made. 
The reasons for a lack of formal sexual education being delivered to 
individuals with ASD are unclear. It is understood that providing sexual education to 
individuals with ASD does not increase their interests, as some parents were 
concerned, and may in fact assist them to meet their needs (Ousley & Mesibov, 
1991). Further, sexual knowledge in ASD is correlated with intelligence suggesting 
that the intellect that many individuals with ASD have will assist them to learn and 
retain such sexually-related knowledge (Ousley & Mesibov, 1991). Of note, 74.2% 
of parents want sex education in school and 68% want training to teach their children 
with ASD about sex (Mladenovska & Trajkovski, 2010). This suggests that parents 
want their children to be educated about sex, however believe that it requires 
specialised or tailored delivery.  
Social Insight 
During review of the existing literature, an additional area of interest was 
apparent. There has been comment on the importance of considering an individual’s 
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level of social insight when exploring social and sexual functioning. Studies have 
listed a lack of insight as a limitation to self-report designs (Kalyva, 2010; Mehzabin 
& Stokes, 2011), however few have measured this. Analysis of 66 individuals with 
ASD and 153 TD individuals showed that those with ASD displayed poorer social 
insight than TD individuals (Kaur, 2009). It appears that social insight is also a factor 
requiring measurement and consideration in future investigations of socio-sexual 
functioning in ASD. 
Table 2.3 demonstrates how controlling for the effects of age, social contact, 
and social insight decreases, but does not eliminate, the effects of diagnosis on 
aspects of socio-sexual functioning. Interestingly, when the differences in both social 
insight and age were controlled, the TD and ASD groups no longer showed 
significantly different levels of social contact or inappropriate sexual behaviour 
(Table 2.3; Kaur, 2009). Thus, these two factors should be measured and considered 
in future research. 
50 
SOCIO-SEXUAL FUNCTIONING IN AUTISM 
 
Table 2.3. Effect of diagnosis on aspects of sexual functioning in studies which 
controlled for Age, Social Contact, or Social Insight 
   Main effect of diagnosis on … (r2) 
Study Diagnosis 
groups 
Controlled 
variables 
Social 
contact 
(SC) 
Privacy 
awareness 
Sexual 
beh. 
Parental 
concern 
Sex 
edu-
cation 
Social 
insight 
(SI) 
Stokes & 
Kaur, 2005 
ASD, TD None .48 .08 .26 .42 .27  
  Age .48 .05 .23 .43   
  Age, SC  .004 .07 .18 .02  
Kaur, 2009 ASD, TD None .34  .16 .64  .55 
  Age .33  .15 .65  .54 
  Age, SC   .07 .58  .34 
  Age, SI .03  .05 .47   
    
Social functioning 
(SF) 
 
Romantic 
functioning 
 
Social & 
romantic 
functioning 
Stokes,  
et al., 2007 
ASD, TD None .28 .06 .28 
  Age .58 .40 .58 
  Age, SF  .01  
SC=social contact; SI=social insight; SF=social functioning  
Note. Effect sizes (r2) indicate the extent to which diagnosis, TD or ASD, affects a form of 
socio-sexual functioning. It can be seen that the inclusion of controlled variables changes 
these effect sizes. 
 
Discussion  
 It was predicted that review and meta-analysis of the existing literature would 
confirm that, compared to TD individuals, those with ASD (1) have less engagement 
with peers, (2) engage in sexual behaviour that was less appropriate, (3) have less 
experience in romantic relationships, (4) have less awareness of and adherence to 
privacy norms, (5) receive less school-based sexual health education, and (6) greater 
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concern is held about their future. All six predictions gained support from the review 
of existing literature. With exception to relationship experience (3), meta-analyses 
were possible and added further quantitative support to each prediction. A meta-
analysis of results pertaining to relationship experience was not possible due to a lack 
of suitable and comparable existing data. Social insight was also revealed to be an 
important factor for investigation, with existing literature suggesting that it 
contributes to differences in areas of socio-sexual functioning. 
Such difficulties are not experienced by all individuals with ASD nor are they 
avoided by all TD individuals; these results suggest that more individuals with ASD, 
compared to TD, report these experiences. This is made more challenging by the 
interaction of these difficulties. The theoretical model postulated herein sought to 
clarify the interactions of factors and proposed that socio-sexual functioning can be 
developed through both formal and informal sexual health education opportunities. 
Results from the current review and meta-analyses provide further support for the 
theoretical model. Modifications to the model are also suggested, as demonstrated in 
Figure 2.8. 
Those with ASD were found to have greater difficultly following and 
adhering to privacy norms, as supported by the current meta-analysis (path a in 
Figure 2.8). Given that such inappropriate behaviours can often occur in public, 
social inclusion with peers is likely to be hindered (path b). Such effects on social 
engagement are supported by the current meta-analysis finding of less social 
behaviour in individuals with ASD (path c). The link between amount of social 
behaviour and informal sexual health education is supported by the noted loss of a
52 
SOCIO-SEXUAL FUNCTIONING IN AUTISM 
 
Figure 2.8. Model of pathways to socio-sexual functioning for individuals with ASD, based on results of current review. 
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Solid lines represent associations supported by findings reviewed herein (alphabetical labels used to note the relevant supportive finding/s below); dotted lines represent assumed 
associations based on clinical understanding and logic however where not specifically addressed in the studies reviewed.  
a = Current meta-analysis (Z=7.07, standard mean difference=-0.87). 
b = Various inappropriate behaviours in pubic (Coskun et al., 2009; Hellemans et al., 2007; Holmes & Himle, 2014).  
c = Current meta-analysis (Z=17.82, standard mean difference=-1.81).  
d = Social behaviour mediates ASD and sex education association (Stokes & Kaur, 2005). Less romantic learning from peers (d=2.01; Stokes & Kaur, 2005) 
e = Social functioning contributes to romantic functioning (r²=.37; Stokes et al., 2007) 
f = 41% to 92% report no romantic relationship experience (Byers et al., 2013; Hellemans et al., 2007; Holmes & Himle, 2014). 
g = 25% of parents provide advice relating to sex (Mladenovski & Trajkovski, 2010). Similar amount of romantic learning gained from parents (Stokes & Kaur, 2005). 
h = More internet discussion of sex (46% ASD; 27% TD; Dewinter et al., 2015). 19% access sex-related information from media (Mladenovski & Trajkovski, 2010).  
i = Current meta-analysis (Z=9.75, standard mean difference=1.04). 
j = Current meta-analysis (Z=13.95, standard mean difference=-1.40).  
k = Adequate sexual knowledge in adults (Byers et al., 2013; Byers et al., 2014) suggests role of other services post school years. 
L = More inappropriate sexual behaviour (current meta-analysis, Z =7.40, standard mean difference=-0.70), similar level of romantic and sexual interest but less experience 
(Mehzabin & Stokes, 2011; Ousley & Mesibov, 1991), greater rates of unwanted sexual contact (Brown-Lavoie et al., 2014).
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statistically significant association between ASD diagnosis and sexual health 
education when social behaviour was controlled (path d). Social functioning 
contributes to romantic functioning (path e), a link which is further supported by the 
low rate of romantic relationship experience consistently reported for people with 
ASD; this would also reduce opportunities to learn from such experiences (path f). 
Parental guidance appears to contribute to informal sexual health education however 
this appears to be small and indifferent between individuals with ASD and TD 
individuals (path g). Further, sex-related information is often gained from the internet 
(path h).  
Regarding factors of formal sexual health education, the amount of concern 
for an individual appears to be heightened when that individual has ASD, as 
evidenced by the current meta-analysis (path i). While the amount of concern could 
be assumed to precipitate additional support being sought for formal sexual health 
education, this has not been specifically explored. The current meta-analysis 
evidenced less sexual health education for individuals with ASD (path j). It is noted 
that most studies reviewed did not specify whether formal sexual health education 
was provided through school curriculum, support services, or otherwise. The role of 
support services in providing formal sexual health education appears relevant given 
that adequate sexual knowledge was reported in two adult-only samples with ASD 
(mean age of 35 years). Such findings suggest that sexual knowledge is being gained 
after schooling age, and given the aforementioned limits on social avenues for such 
learning, it is possible that support services contribute to formal sexual health 
education in adult years (path k).  
The current review also highlighted some of the ways in which resulting 
socio-sexual functioning differs for individuals with ASD, likely due to the influence 
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of previously mentioned factors (path L). As such, more inappropriate sexual 
behaviour was supported by the current meta-analysis. Existing literature also 
suggests greater rates of experiencing unwanted sexual contact and a difference in 
the amount of sexual experience – however findings in the latter are inconsistent. 
These factors each require further exploration, as some may also function as factors 
relevant to informal and formal sex-related education. While hypothesised 
associations with ASD were confirmed, no studies sought to identify which specific 
characteristics of ASD were at play. Thus, such associations in the proposed model 
remain assumed. Overall, it appears that the pathways to developing socio-sexual 
functioning are different for individuals with ASD due to the factors reviewed. 
Having fewer opportunities for formal and informal education about socio-sexual 
functioning, leaves them at a double disadvantage from others who are receiving 
such information from both of these avenues.  
 For this issue to be addressed efficaciously, a clear and comprehensive 
understanding of how ASD affects all areas of the person’s socio-sexual functioning, 
as well as any influencing or relevant factors, must be established. The current 
findings contribute to this goal, however are limited by three of the meta-analyses 
having a high degree of extraneous variance. This warrants caution in the 
interpretation of such results.  
The existing pool of literature reviewed herein also has limitations. Most of 
the previous studies do not including a TD control group, making it not possible to 
measure the differences between ASD and TD populations. In the current review, 
this alone reduced the number of studies usable in meta-analyses from 19 to nine. 
Another common issue is ASD groups not having a male-to-female gender ratio 
similar to that of the general ASD population. Thus, the conclusions drawn from 
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such studies can be skewed by overrepresentation of one gender and their 
differences. Further, it is important to note that modern research is finding higher 
levels of sexual and gender diversity for individuals on the autism spectrum 
(Fernandes et al., 2016; George & Stokes, 2016; van der Miesen, Hurley, & De 
Vries, 2016). Thus, less heteronormative and cis-normative research will start to 
emerge, of which the current model should adapt to. 
 When studies recruit participants from the community, it is plausible that 
those with poorer socio-sexual functioning would be less willing to volunteer for a 
study focusing on this issue. For those that did volunteer, the information that they 
gave may have been restricted due to their limited insight, as discussed. When the 
alternative parent-report design was used, it was limited to the reporting of 
observable behaviours or assumptions of the individual’s desires. Irrespective of who 
completes the questionnaires, a clear definition of what constitutes inappropriate 
behaviour is vital, however was not evident in most studies. Clinical reports suggest 
that individual with ASD are at risk of promiscuity and sexual encounters for reasons 
other than interest (Attwood, 2009; Goldsworthy 2010); an area warranting further 
research. Although this is no easy feat, future research should endeavour to clarify 
exactly what constitutes the type of sexual behaviour being measured in the study, 
and the motivations for such. 
 It is noted that four of the six studies quantitatively analysed in the current 
meta-analyses utilised a version of the SBS as its primary measurement tool of 
sexual functioning. This scale has various utilities however also limitations including 
no assessment of, or support for, unidimensionality of the scale, only moderate 
reliability of some subscales, and most significantly a narrow scope of assessing 
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socio-sexual functioning which does not include measurement if positive sexual 
behaviours. Such issues related to the SBS are further detailed and discussed in 
Chapter 3. 
 Qualitative studies have also failed to focus on two important areas; attraction 
and puberty. While it has been suggested that the factors of attraction may not 
significantly differ between TD and ASD individuals (Goldsworthy, 2010), other 
studies and clinical accounts suggest otherwise. One factor of attraction, reported 
more frequently among ASD than TD populations, as a valued characteristic in a 
partner, is that of social and emotional capability (Attwood, 2008; Jacobs, 2006).  
Further, individuals with ASD reportedly place value on having a partner whom can 
meet their social needs, more often than TD individuals report (Aston, 2003; 
Goldsworthy, 2010). Finding a person who has similar interests has been described 
as a highly-valued partner characteristic among ASD populations (Aston, 2003), 
while a difference in age is not often considered to be an issue by the partner with 
ASD (Jacobs, 2006). On a different note, difficulties in pursuing one’s interests can 
arise if attraction is towards less attainable individuals such as celebrities, ex-
partners, and strangers; an occurrence found to be more frequent among ASD 
populations (Stokes et al., 2007). Such findings related to attraction in ASD, and how 
this may differ from TD populations, are a good starting point to guide necessary 
further investigation. Research into what qualities individuals find attractive, and 
how they are related to success, failure, and general functioning of courting and 
relationships, is needed. Given that most available information to date relates to 
long-term relationship ventures, research should assess whether these are also the 
motivating or valued factors when only short-term relationships or encounters are 
sought.  
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 A further specific area of sexual functioning that has been considered, but not 
commonly included in studies of socio-sexual functioning, is that of puberty. It has 
been reported that individuals with ASD experience greater difficulties 
understanding, accepting, and adapting to the physical changes associated with 
puberty (Hellemans et al., 2007; Hénault & Attwood, 2006). This can place such 
individuals at greater risk of poorer mental health and wellbeing including 
experiences of distress, anxiety, and sometimes isolation due to withdrawing from 
social interactions. Therefore, puberty is another factor which should be explored in 
future studies of socio-sexual functioning. 
Conclusion 
Research to date has identified various relevant factors in socio-sexual 
functioning. The current review has summarised, meta-analysed, and conceptualised 
the most prominent of such factors. This has increased understanding of how these 
factors can mediate the association between individuals with ASD and socio-sexual 
functioning. It was found that individuals with ASD are more likely to experience 
difficulties related to social interactions, relationship experience, adherence to 
privacy norms, appropriate sexual behaviours, and receipt of sex-related education. 
There was also greater concern held for their future. Social insight was revealed to be 
a likely contributing factor, and attraction and puberty noted as worthy of inclusion 
in future studies.   
While there can be other biological factors at play, such a developmental 
focus was beyond the scope of this chapter and dissertation. The small number of 
studies available for meta-analysis limits the generalisability of findings to other 
populations. Further, a larger evidence base would increase the validity of the current 
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results. Confirmation and extension of the findings, as discussed, is necessary if the 
issues which are more commonly experienced by individuals with ASD are to be 
addressed through tailored and supportive interventions.  
These differences and difficulties can lead to poorer future outcomes, as 
consistent with the greater level of concern expressed about the future of individuals 
with ASD. Therefore, as a society which values wellbeing and equality for all, 
regardless of developmental differences, supports are needed to assist individuals 
with ASD to achieve the fulfilment and life satisfaction that others more readily 
attain. 
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Chapter 3: Re-development of the Sexual Behaviour Scale 
 The measure developed for, and utilised in, this research project was the 
Sexual Behaviour Scale–3rd Edition (SBS-III; Appendix 3.1). The Sexual Behaviour 
Scale (SBS) is a questionnaire designed to assess an individual’s socio-sexual 
functioning. Different versions of the SBS have been utilised in studies worldwide 
for over ten years (Ginevra, Nota, & Stokes, 2015; Kalyva, 2010; Kaur, 2009; 
Mehzabin & Stokes, 2011; Stokes & Kaur, 2005), with current projects being 
undertaken in countries including Australia, Italy, and Ireland. All versions of the 
SBS assess an individual’s understandings and behaviours related to romantic and 
sexual behaviours and relationships.  
Previous versions of the SBS and their limitations 
 The first version of the SBS was published by Stokes and Kaur (2005). The 
drafting of this original SBS was based upon the findings and issues identified in 
previous studies of sexuality in autism (cf. Haracopos & Pedersen, 1992; Ruble & 
Dalrymple, 1993). No studies had previously compared sexual behaviours among 
adolescents with high-functioning ASD with typically developing adolescents; thus, 
the SBS was designed as a tool for investigation of such (Stokes & Kaur, 2005). The 
questionnaire contained five scales measuring social behaviour, privacy awareness, 
sex education, sexual behaviour, and parental concerns about outcomes for their 
child. It was completed by parents of children aged between 10 and 15 years. 
Limitations of this SBS included a ceiling effect in the parental concerns subscale. 
This was caused by the variance in level of parental concern exceeding the highest 
levels measured by the scale, thus variance beyond this point was not measured. The 
sexual behaviour and privacy awareness subscales were also limited by moderate 
reliability (Cronbach’s alpha statistics, see Table 3.1). In the absence of more 
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sophisticated assessment, such as Item Response Analysis, the scale’s 
unidimensionality was not confirmed. This first version of the SBS has been used by 
other studies without report of any further issues with the utility of the scale or the 
data it produces (Ginevra et al., 2015; Kalyva, 2010). Broader utility of the SBS, 
including on Greek samples via teacher-report (Kalyva, 2010) and on Italian samples 
(Ginevra et al., 2015) have been successful and suggests flexibility in its use.  
Minor changes were made to the SBS to aid its use as a self-report measure 
(Mehzabin & Stokes, 2011). The SBS (self-report) maintained the five subscales and 
a sixth was added to measure sexual experience, all to be completed by respondents 
aged between 18 and 30 years. In this study, the reliability of the sexualised 
behaviour scale was again an issue, along with the sex education subscale, both 
having poor Cronbach's alpha statistics (Table 3.1). No item removal was found to 
significantly improve this issue. The self-report design, which relies on respondents 
having insight into their functioning, was problematic and thought to limit 
differences between ASD and TD groups from being detected by the SBS (Mehzabin 
& Stokes, 2011). An example of this was that the privacy subscale did not indicate a 
significant difference in this construct between ASD and TD groups, despite 
differences being reported clinically and in parent-report measures (Hénault, 2005; 
Stokes & Kaur, 2005). 
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Table 3.1. Details of SBS versions and reliability of subscales as indicated by 
Cronbach’s alpha (Cα) 
Version Source Respondent Subscales Cα 
SBS Stokes & Kaur (2005) Parent-report Social behaviour 
Privacy awareness 
Sex education 
Sexual behaviour 
Parental concerns 
.82 
.60 
.76 
.55 
.88 
SBS  
(self-report) 
Mehzabin & Stokes 
(2011) 
Self-report Social behaviour 
Privacy 
Sex education 
Sexualised behaviour 
Sexual experience 
Future concerns 
.92 
.86 
.37 
.33 
.75 
- a 
SBS-II Stokes, Broadbent, & 
Kaur (in preparation) 
Parent-report Social contact 
Social insight 
Sexualised behaviour: 
      Self-public 
      Outward 
      Invasive 
Parental concerns 
.90 
.84 
 
.63 
.61 
- a 
.94 
Note. a No value derived for single- or two-item subscales. Cronbach’s alpha scores 
over .70 are considered acceptable, as highlighted in bold typeface (Kline, 1999; 
Nunnally, 1988).  
 
 The Sexual Behaviour Scale – 2nd edition (SBS-II) was developed from the 
original SBS by Stokes, Broadbent, and Kaur (in preparation). Previous uses of the 
SBS had suggested that inappropriate sexual behaviour was associated with poorer 
social functioning. This lead to the SBS-II separating and broadening the previous 
social behaviour subscale into two subscales namely social contact and social insight. 
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Additional items were also added to the parental concerns subscale which related to 
sexuality and the social behaviour of their child. To allow for these expansions, the 
privacy and sex education subscales were removed. However, these subscales may 
have in fact been useful in providing information to aid in the explanation of the 
findings (Kaur, 2009). While avoiding the limitations of poorer insight in self-report 
designs, the alternative reliance on parent-report introduced vulnerability to 
underreporting or hypothetical reporting rather than accurate recall. Instrument 
validity was confirmed by comparison of scores given by rater pairs which showed 
similar scoring by different raters (Kaur, 2009). Data collected from the initial use of 
the SBS-II was first analysed by Kaur (2009) and cited a continued issue with the 
sexual behaviour subscale, which again achieved only a moderate Cronbach’s alpha 
statistic (Cα = .40). Stokes et al. (in preparation) re-analysed the data collected in 
this subscale and in doing so divided it into self-directed public behaviour (SBsp), 
outwardly directed behaviour (SBo), and invasive behaviour (SBi). The aim of such 
division was to discern between normal and acceptable sexual behaviour as separate 
to challenging and concerning sexual behaviour (Stokes et al., in preparation). The 
reliability of these three components of sexual behaviour remained moderate (Table 
3.1), suggesting that further development is needed.  
Considering all the versions of the SBS, there are some limitations to the 
information it has been able to provide. While the SBS has been a useful tool in 
gaining specific information about sexual functioning, it is not broad enough to 
assess the complexity and breadth of socio-sexual functioning. The multiple factors 
of this construct include interest, attraction, experiences, understandings, behaviours, 
knowledge, interpretations, and motivations. All of these elements function in a way 
which makes an individual’s romantic and sexual endeavours more or less likely to 
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be successful and satisfying. Being aware of which factors of socio-sexual 
functioning may be different for an individual with ASD, will aid understanding of 
why their social and romantic attempts may be inappropriate, unsuccessful, or 
unsatisfying.  
A number of areas were not measured by previous versions of the SBS. These 
were considered and addressed in the redevelopment of the SBS-III. It is known that 
many individuals with ASD have an interest in romantic and sexual relationships, but 
what drives this interest or how it may differ in nature to that of TD individuals is not 
yet clear, as discussed in Chapter 2. This area was not well explored in previous 
version of the SBS, therefore it was included as an area of focus in the 
redevelopment of the SBS-III. Regarding initial attraction, it has been suggested that 
individuals with ASD are attracted to others with similar interests to them (Aston, 
2003), are attracted to less attainable individuals (Stokes, Newton, & Kaur, 2007), 
and that trade-offs of characteristics may occur (Goldsworthy, 2010). A clear 
understanding of such features of a person’s interest, and how they may differ 
between ASD and TD, is needed to understand their potential role in unsuccessful 
relationship endeavours and experiences. Therefore, the SBS-III included new items 
to explore attraction, trade-offs, and social exchanges between individuals. 
Following from an individual’s interest, is the socially-laden processes of 
pursuit, attainment, and maintenance of a relationship. Beyond the relevant factors 
assessed in previous versions of the SBS, this also importantly includes one’s 
interpretation of their interactions with others. One study found that males 
overestimate female sexual intent (Quadros-Wander & Stokes, 2007), however such 
misestimations have not been explored within ASD groups. Thus, items were added 
to the SBS-III to measure interpretations, of situations and others, both within and 
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outside of relationships. Factors such as different sources of learning (Stokes et al., 
2007), fewer and different previous experiences (Byers, Nichols, & Voyer, 2013; 
Hénault & Attwood, 2006), and a potential transactional view of relationships are 
likely to also be influencing initial interactions in relationships. Hence the SBS-III 
has included items which explore these areas. 
Thus, it could be seen that there were many areas of socio-sexual functioning 
that could be further explored by the SBS-III. This would allow for a broader and 
more comprehensive assessment of an individual’s functioning in the specific and 
fundamental areas of sexuality and relationships. Comparison of this, between ASD 
and TD groups, would also contribute to our understanding of the unique socio-
sexual profile of individuals on the autism spectrum.  
Development of the SBS-III 
 The initial 25 questions ask the respondent to report their age, sex and gender, 
details of any diagnoses including ASD, history of engagement in therapeutic 
interventions, medications, schooling, religion and ethnic culture, and any special 
interests (Appendix 3.1). This is then followed by the 14 scales: 1) socialising; 2) 
social insight; 3) puberty 4) sexual behaviour; 5) romantic relationships; 6) 
attraction; 7) initial romantic interactions; 8) privacy; 9) sexual orientation; 10) sex 
education; 11) sexual exchanges; 12) formulating a relationship; 13) concerns; 14) 
specific sexual behaviours (optional scale). The format of response options varied for 
each item to best suit the question and factor being explored. Response formats 
included 5-, 4-, or 3-point Likert scales, selecting ‘yes’, ‘no’, or ‘I don’t know’, and 
qualitative open-ended responses. Some items are included for exploratory purposes, 
thus are not scored. 
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Socialising: Items in this scale measure the individual’s understanding of 
friendship, whether they seek and accept social interactions, and whom they socialise 
with.  
Social Insight: Items measure the individual’s literalness, understanding of 
social appropriateness, and recognition of social errors that they may make.  
Puberty: Items ask about the age of onset of puberty, the individual’s 
understanding of these changes, and any issues or distress associated with this stage.  
Sexual Behaviour: Items ask the individual’s interest in sexual encounters 
based on previous attractions, desires, sexual thoughts, and any anxieties about 
sexual encounters. Further items are focused on the frequency of various sexual 
behaviours, the individual’s reasons for engaging in sexual behaviours, and other 
sex-related behaviours. Item also cover any negative sexual experiences associated 
with consent issues or regret, as well as inappropriate behaviours. 
Romantic relationships: Item related to the individual’s interest in long-term 
relationships, reasons for wanting a partner, and perception of what constitutes a 
good relationship and intimacy. Further items collected information about the 
individual’s previous relationships including number, duration, where they met, how 
the relationship functioned, and how the relationship ended. 
Attraction: Items measured which characteristics the individual finds 
attractive in others, what they think others find attractive in them, and the gender of 
the individuals whom they have been attracted to.  
Initial Romantic Interactions: Items explored how the individual interprets 
other’s actions, how they respond to particular behaviours from others, and 
approaches to initiate an interaction.   
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Privacy: Items asked about specific privacy-related behaviours, indicating 
adherence to privacy norms. These were related to both sexual and social behaviours.  
Difficulties with Sexual Orientation: Items assessed the individual’s sexual 
orientation and gender identity. Respondents reported how clear and content they are 
about their gender identity and how important it is to their sense of self. Similar 
items then further explored their sexual orientation. 
Sex Education: Items measured sources, methods, and effectiveness of 
sexual education. Further items also asked about their perceived level of knowledge 
regarding sexual relationships and sexual health.  
Sexual Exchanges: Items explored the individual’s understanding of 
reciprocal acts between two people and what they consider these to mean. This will 
investigate the extent to which the individual understands interactions and whether 
they perceive them to function in a transactional manner. 
Formulating a Relationship: Items asked which characteristics the 
individual looks for in another person who they wish to start a relationship with. The 
relationship types specifically enquired about were friendships, romantic 
relationships, and sexual relationships.  
Concerns: Items relate to any concerns that the individual has about the 
appropriateness of their sexual behaviour as well as their future relationships and 
wellbeing.  
Specific sexual behaviours (optional scale): In recognition of the private 
and sensitive nature of the questions in this scale, respondents were advised that they 
did not have to complete this section should they not feel comfortable doing so. This 
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scale included 15 questions which related to their engagement in particular sexual 
acts and behaviours. Females completing the questionnaire were also presented with 
further questions which asked about breast development and menstruation, along 
with the experiences of these changes. The use of this scale is discussed further in 
Chapter 4. 
 A parent-report version of replicated content is also under development, as 
well as a sibling questionnaire which has a tailored focus on one’s experience of 
having a brother or sister on the autism spectrum. Such measurement tool 
development and testing is beyond the scope of this current project and dissertation. 
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Chapter 4: Method of Analysis 
Participants 
A total of 460 participants were recruited worldwide (see Procedure section for 
details), of which 233 reported having been diagnosed with an autism spectrum 
disorder (ASD). One ASD case was removed early due to having only completed the 
initial demographic questions, leaving 459 participants. Confirmation of diagnosis 
was not possible due to the use of an online instrument and the de-identification of 
response data for privacy purposes. Sixty-eight percent of the ASD group reported 
having been diagnosed by a psychologist, paediatrician or general practitioner (Table 
4.1). The qualitative responses to this question, marked as ‘other’ (19%), were 
screened and all were deemed appropriate, with common responses being 
‘psychiatrist’ or ‘autism specialist.’ Two individuals reported self-diagnosis, 
however this was consistent with their Autism Quotient (AQ) scores of 37 and 40 
(scores of 32 or over indicate clinically significant levels of autistic traits; Baron-
Cohen, Wheelwright, Skinner, Martin, Clubley, 2001), therefore they were retained 
within the ASD sample. 
The mean age of participants was similar across both groups; 25 years for the 
ASD group and 22 years for the TD group. The male:female gender ratio of the ASD 
group was .86:1 which differs from the 4-5:1 ratio reported in ASD populations 
(CDC, 2014). Details of education settings, comorbidities, and ethnicity are listed in 
Table 4.1. The mean AQ score for the ASD group was consistent with the normative 
groups from which the AQ cut-off scores were suggested (Baron-Cohen et al., 2001). 
The mean AQ score for the non-ASD group of 22.6 was higher than the previously 
published mean of 16.4 for control groups (Baron-Cohen et al., 2001). However, 
repeated analyses, excluding then including these higher AQ scorers, showed little 
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variation. Thus, to maintain the benefits of a larger sample size, and to not bias the 
natural recruitment of both groups, the typically developing (TD) group was retained 
as initially collected.  
 
Table 4.1. Sample Characteristics 
Characteristics ASD (n=232)  TD (n=227) 
 n %  n % 
Sex      
    Male 96 41.6  66 29.1 
    Female 135 58.4  160 70.5 
    Intersex 
    Missing 
0 
1 
0 
.4 
 0 
1 
0 
.4 
Gender 
     
    Male 95 40.9  66 27.3 
    Female 111 47.8  152 67.0 
    Other 
    Missing 
26 
0 
11.2 
.4 
 12 
1 
5.3 
.4 
      
Who diagnosed ASD      
    Psychologist 144 62.1    
    Paediatrician 
    GP/family doctor 
    Other 
    I don’t know/can’t remember 
    Missing 
6 
7 
44 
30 
1 
2.6 
3 
19 
12.9 
.4 
   
Type of school attended 
    Mainstream 
    Mainstream with aide 
    Special needs school 
    Other 
    Missing 
 
178 
28 
9 
15 
0 
 
76.7 
12.1 
3.9 
6.5 
0 
  
207 
3 
2 
13 
2 
 
91.2 
1.3 
.9 
5.7 
.9 
Other mental illness 
151 65.1  69 30.4 
    Type of mental illness 
       Depression 
       Anxiety 
       OCD 
       Bipolar disorder 
       PTSD 
 
81 
74 
17 
7 
9 
 
34.9 
31.9 
7.3 
3.0 
3.9 
  
46 
35 
7 
5 
4 
 
20.3 
15.4 
3.1 
2.2 
1.8 
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       ADHD/ADD 
       Dyslexia 
47 
7 
20.3 
3.0 
9 
1 
3.9 
.4 
Ethnicity 
    Anglic 
    Western European 
    Eastern European 
    East Asian 
    Other 
    Missing 
 
134 
42 
9 
6 
41 
3 
 
58.5 
18.3 
3.9 
2.6 
17.7 
1.3 
 
  
161 
15 
7 
11 
33 
3 
 
70.9 
6.6 
3.1 
4.8 
14.5 
1.3 
 Min - 
max 
Mean (SD)  Min - 
max 
Mean (SD) 
Current age 14 - 56 25.13 (7.96)  13 - 59 22.16 (5.25) 
Age of ASD diagnosis 1 - 54 18.89 (10.09)  - - 
AQ score 6 - 50 35.22 (7.55)  2 - 49 22.62 (10.42) 
PWI score 0 - 70 36.55 (12.19)  0 - 70 43.80 (13.15) 
 
Materials 
All participants completed an anonymous online questionnaire battery which 
included the adolescent or adult version of the Autism Quotient (AQ-Adolescent, 
Baron-Cohen, Hoekstra, Knickmeyer, & Wheelwright, 2006; AQ-Adult, Baron-
Cohen et al., 2001), the child or adult version of the Personal Wellbeing Index (PWI-
SC, Cummins & Lau, 2005; PWI-A, International Wellbeing Group, 2013), and the 
Sexual Behaviour Scale – third edition (SBS-III) as described in Chapter 3. Only the 
appropriate age-specific questionnaires were presented, as determined by the 
individual’s earlier report of current age.  
Procedure 
The current study received approval from the Deakin University Human 
Research Ethics Committee (cf. Appendix 4.1) in compliance with the National 
Health and Medical Research Council of Australia’s National Statement on Ethical 
Conduct in Human Research (2007). The questionnaire was then made publicly 
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accessible via the World Wide Web. Recruitment of participants was aided by 
advertisement of the study via printed flyers (cf. Appendix 4.2) made available at 
health clinics, schools, community services, and research conferences. Online 
advertisements were also run through Facebook and Google ads (cf. Appendix 4.3). 
Social media outlets were also used to post targeted mentions of the study on Twitter 
and Reddit. All advertisements of this study provided the link to the data collection 
webpage at http://psych.hosted-sites.deakin.edu.au/sbs/. Before being shown the 
questionnaire, participants were asked to read the displayed Plain Language 
Statement which outlined the purpose of the study, nature of questions asked, and 
available supports (cf. Appendix 4.4). By clicking ‘begin survey’ at the end of this 
page, they consented to participation.  
Planned Statistical Analyses  
To determine the factor structure underlying the SBS-III, confirmatory factor 
analysis was conducted for each scale using Amos 23 (cf. Chapter 5). Where such 
model did not fit the data, subsequent exploratory factor analyses were undertaken in 
SPSS (version 23.0; IBM Corporation, Armonk, New York) to ascertain the alternate 
multi-factor structures. Reliability analyses on each scale’s final factor model 
assessed its internal consistency.  
In order to more comprehensively assess the reliability of each scale within the 
SBS-III, polytomous Rasch analyses were subsequently undertaken in RUMM2020 
(Andrich, Lyne, Sheridan, & Luo, 2003; cf. Chapter 6). To ensure that the scales 
foster consistent use across individuals (i.e. scale stability), each scale was also 
evaluated through Differential Item Functioning (DIF) analyses, also conducted in 
RUMM2020 (cf. Chapter 6).  
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With the SBS-III comprehensively confirmed as producing valid results, it’s 
use to measure socio-sexual functioning was now possible. Using data collected by 
the SBS-III, a series of t-tests were undertaken in SPSS to measure differences 
within relationship difficulty, between the ASD and TD group (cf. Chapter 7). A 
mediation analysis was then undertaken, using the PROCESS macro in SPSS (Hayes, 
2012), to evaluate the relationships between ASD status, peer engagement, and 
difficulties with relationship experience. Finally, further t-tests were undertaken to 
assess the proposed group differences related to the functions of peer engagement; 
learning opportunities from peers and anxiety during initial interactions. The results 
in Chapter 7 form and demonstrate the experimental use of the SBS-III. 
Data Preparation 
To prepare the collected data for the abovementioned analyses, each scale of 
the SBS-III was screened and evaluated. Given that the study design required single 
sample analyses, the ASD and TD samples were screened independently. Missing 
data analyses revealed that all items within nine of the 13 scales (excluding the 
optional SSB scale) had less than 5% missing data. The other four scales contained 
one or more items with up to 9.9% missing data, however the Little’s MCAR tests 
each indicated no significant patterns of bias within the missing data (p<.05; see 
Table 4.2 and Table 4.3; Little, 1988). Given the exploratory nature of this study, use 
of all available data was important. Thus, use of casewise or listwise deletion to 
manage such missing data was not preferred. Therefore, an Expectation 
Maximisation (EM) technique was used to compute the missing data. Regarding the 
optional SSB scale, over 10% of data was missing from 26 of its 30 items, data 
which was not missing at random as assessed by Little’s MCAR test (TD: 
χ2=1158.21 (975), p<.001; ASD χ2=1302.01 (1029), p<.001). For this reason, and the  
74 
SOCIO-SEXUAL FUNCTIONING IN AUTISM 
Table 4.2. Psychometric Properties of the SBS-III and its Scales – TD Sample 
Scale % 
Missing 
data 
Little's MCAR 
test 
Kolmogorov-
Smirnova 
zSkew zKurtosis 
  χ2 df p K-S 
statistic 
p   
Socialising 0    .09 <.001** 2.57 -1.15 
Social 
insightb 
0    .15 <.001** 2.40 -0.81 
Puberty 0 - 3.1    .19 <.001** 0.12 0.09 
Sexual 
behaviourb 
0 - 1.3    .09 <.001** 1.32 -0.63 
Romantic 
relationships 
0 - 1.3    .17 <.001** -2.75 -3.70 
Attraction 0 - 2.6    .127 <.001** 2.86 2.64 
Initial 
romantic 
interactions 
0 - 1.3    .08 .033 -0.36 -0.24 
Privacyb 0    .30 <.001** 4.13 -1.92 
Sexual 
Orientation 
0 - 1.5    .20 <.001** 5.03 -0.50 
Sex 
education 
0 - .4    .16 <.001** 3.43 2.65 
Sexual 
exchanges 
0 - 5.3 3.147 5 .68 .12 <.001** 3.67 -0.07 
Formulating 
a relationship 
0 - 1.8    .07 .006 -0.71 
 
-0.92 
Concerns 0 - .1.3    .08 .001 1.63 -1.94 
SBS-III -    .06 .032 .74 -1.36 
Note. Non-significant p values are desired for both Little’s MCAR (indicating no 
significant patterns of bias between missing data) and K-S (indicating no significant 
violation to normality); acceptable skew and kurtosis statistics (± 2.56) are 
highlighted in bold font. 
a Degrees of freedom=227 
b Natural logarithm transformation 
* p<.05; ** p<.001 
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Table 4.3. Psychometric Properties of the SBS-III and its Scales – ASD Sample 
Scale % 
Missing 
data 
Little's MCAR test Kolmogorov-
Smirnova 
zSkew zKurtosis 
  χ2 df p K-S 
statistic 
p   
Socialising 0 - .9    .08 .001 .98 -1.75 
Social insight .4 - .4    .11 <.001** .09 -1.37 
Puberty 0 – 4.3 29.55 20 .08 .16 <.001** .60 -0.30 
Sexual 
behaviour 
0 – 2.2    .08 .001 2.49 -0.27 
Romantic 
relationships 
0 – 1.3    .14 <.001** -2.43 -3.79 
Attraction 0 – 9.9 58.60 44 .07 .09 <.001** .96 -.95 
Initial 
romantic 
interactions 
.4 – 2.6    .07 .004 1.66 2.74 
Privacyb 1.3 - 2.1    .27 <.001** 3.74 -1.81 
Sexual 
Orientation 
1.3 - 6 12.90 10 .23 .14 <.001** 2.80 -0.74 
Sex educationb .9 - 2.6    .13 .001 -3.19 5.96 
Sexual 
exchanges 
.4 - 8.2 6.12 6 .40 .13 <.001** 3.64 0.30 
Relationship 
formulation 
1.3 - 3.4    .08 .002 -1.76 
 
0.19 
Concerns .4 - 1.3    .09 <.001** -0.48 -0.95 
SBS-III -    .07 0.19 .25 -1.68 
Note. Non-significant p values are desired for both Little’s MCAR (indicating no 
significant patterns of bias between missing data) and K-S (indicating no significant 
violation to normality); acceptable skew and kurtosis statistics (± 2.56) are 
highlighted in bold font. 
a Degrees of freedom=227 
b Natural logarithm transformation 
* p<.05; ** p<.001 
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exploratory nature of the study, deletion or imputation methods were not 
suitable. Therefore, the SSB scale was retained only as a qualitative informative 
adjunct to the SBS-III; it’s data was not used in quantitative analyses throughout this 
project. 
Potential outliers where identified via review of standardised scores above 3.3, 
histograms, and detrended normal Q-Q plots. Where scores appeared extreme, 
consideration of that participant’s pattern of responding in other scales, and various 
characteristics including their AQ score and any comorbid diagnoses, informed 
decisions about how to treat the outlier. Such review of extreme scores lead to one 
ASD case being removed due to having not provided responses for most of the 
SBS-III items, as previously mentioned. 
Violations of assumed normality were noted in six of the scales, as indicated by 
significant Kolmogorov-Smirnov (K-S) statistics (p<.001; Massey, 1951) and 
standardised skewness or kurtosis statistics outside of ±2.58. A natural logarithmic 
transformation of the Privacy data in both the ASD and TD sample, the Sex 
Education data in the ASD sample, and the Social Insight, and Sexual Behaviour data 
in the TD sample, increased the normality of these distributions. Thus, such 
transformed data was used in all subsequent analyses. Some skew and kurtosis 
remains, however the moderate-large sample sizes increase tolerance of such 
violations to assumed normality (Wilcox & Keselman, 2003). Data within the scales 
were also screened for multicollinearity; no correlations greater than .90 were 
identified between items in either sample.  
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Chapter 5: Determining the Factor Structure underlying the SBS-III 
The 13 quantitative scales which collectively form the SBS-III, were 
established based on prior evidence and theory suggesting these as key factors of 
socio-sexual functioning, as detailed in Chapter 3. To confirm these single-factor 
structures, representative structural equation models were analysed through 
confirmatory factor analysis (CFA) using Amos 23 (Arbuckle, 2014). Such analyses 
used the non-ASD sample, to allow for later comparison to how the ASD data fit 
such models. If the proposed single factor structures were not supported, exploratory 
factor analysis could be used to identify alternate multi-factor structures. The 
reliability of each scale was then assessed. This chapter seeks to confirm the factor 
structures which underlie each scale of the SBS-III. This is an important first step in 
evaluating the valid and reliable function of the SBS-III.  
Method 
Details of the participant samples, online questionnaire, and data preparation 
are detailed in Chapter 4. Each item of a scale was represented as an indicator which 
loads onto the given single latent variable. Some of the variance between items was 
shared, where items were believed to be inter-related. The fit of the proposed model 
to the current data was analysed through both absolute and incremental fit indices, of 
which acceptable ranges were adopted from published statistical works. When 
considering the chi-square goodness of fit, Wheaton et al’s (1977) relative chi-square 
(χ2/df) was considered rather than the chi-square statistic, given its resistance to 
influence from sample size. This statistic indicates the remaining amount of error, 
per degree of freedom; the accepted range was set to between 0 and 3. Although 
there is no consensus regarding an acceptable maximum for this statistic, 
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recommendations range from 5 (Wheaton et al, 1977) to 2 (Tabachnick & Fidell, 
2007). A root mean square error of approximation (RMSEA) index of .07 or less 
(Steiger, 2007) would indicate 7% or less chance of error in the model fit, an amount 
deemed acceptable. Likewise, a standardised root mean square residual (SRMR) 
index of .08 or less (Hu & Bentler, 1999) would indicate a well-fitting model with 
little error. A comparative fit index (CFI) and Tucker-Lewis index (TLI) of close to 
.95 or higher (Hu & Bentler) would suggest that the hypothesised model was better 
in its fit of the sample data, compared to the null hypothesis, by 95% or more.  
Where proposed single-factor models did not fit the data well, exploratory 
factor analyses were undertaken to identify an alternate multi-factor structure. The 
technique of principle components analysis (PCA) was employed for such analyses 
due to its superior psychometrics resulting in a useful empirical summary of the data 
(Stevens, 1996; Tabachnick & Fidell, 2001). Recognition of the potential difficulties 
with factor determinacy when using the alternative technique of factor analysis also 
informed this methodological decision (Stevens, 1996). Such analyses were 
undertaken using SPSS version 23. Data was initially assessed to ensure its 
suitability for factorisation. This was indicated by a reasonable amount of 
coefficients over .3 within the correlation matrix, a Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy (KMO) value of .6 or higher (Kaiser, 1970; 1974), and the 
Bartlett’s Test of Sphericity (Bartlett, 1954) reaching statistical significance (p<001). 
Determination of how many components within the data should be retained was 
informed primarily by three considerations. Components worthy of retention were 
identified by having eigenvalues greater the one (Kaiser’s criterion), being plotted 
before a visually-identifiable plateau in the scree plot (Catell, 1966), and having an 
eigenvalue which exceeds that of a corresponding component from a randomly 
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generated data set (Horn’s parallel analysis; Horn, 1965). It has been suggested that 
parallel analysis is most accurate, and that both Kaiser’s criterion and Catell’s scree 
test tend to overestimate the number of components (Hubbard & Allen, 1987; Zwick 
& Velicer, 1986). Finally, reliability analyses were conducted to assess the internal 
consistency of the factor structures within each scale.  
Results 
Each of the 13 proposed models were recursive, over-identified, and had 
greater variance than covariance, allowing for model estimation. It was noted that 
one item (Privacy item 3d) had no variability; all participants provided the same 
response. Given that this item provided no discriminatory information and caused a 
not-positive-definite matrix, it was removed. The fit statistics in Table 5.1 show that 
the proposed single-factor models for eight of the scales, namely Socialising (SocS), 
Social Insight (SI), Puberty (Pub), Privacy (PR), Sexual Orientation (SxO), Sex 
Education (SxEd), Sexual Exchanges (EXC), and Concerns (Conc) represented the 
sample data well. It is noted that the chi-square statistic for the SI and Conc models 
were significant, however this is likely attributed to by the moderate sample size 
which can cause over-rejection of models. The alternative relative chi-square 
statistics, which are resistant to such influence, were within the acceptable range. 
Therefore, the single-factor models for these eight scales fit the current data well and 
were retained for subsequent analyses.  
The proposed single-factor models for the remaining five scales, namely 
Formulating a Relationship (RelFo), Sexual Behaviour (SB), Romantic Relationships 
(RR), Attraction (Att), and Initial Romantic Interactions (IRI), did not fit the data 
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well. Therefore, PCA’s were conducted to investigate the inter-correlations within 
each scale, as individually presented below. 
 
Table 5.1. Goodness-of-fit indices for hypothesised single-factor models of SBS-III 
SBS-III 
scale 
df χ2 p χ2/df RMSEA SRMR CFI TLI 
SocS 73 120.95 <.001* 1.66 .05 .05 .96 .95 
SI 8 9.95 .269 1.24 .03 .04 .98 .97 
Pub 3 1.44 .697 .48 .00 .01 1.00 1.02 
SB 425 1075.53 <.001* 2.53 .08 .09 .88 .87 
RR 205 1033.66 <.001* 5.04 .13 .11 .80 .78 
Att 20 59.46 <.001* 2.97 .09 .11 .97 .94 
IRI 225 427.71 <.001* 1.90 .06 .09 .77 .73 
PR 48 63.64 .065 1.33 .04 .05 .96 .95 
SxO 9 9.98 .35 1.11 .02 .03 .99 .99 
SxEd 30 33.55 .299 1.12 .02 .05 .98 .97 
EXC 3 .36 .84 .18 .00 .01 1.0 1.09 
RelFo 1155 3239.45 <.001* 2.81 .09 .11 .63 .60 
Conc 24 52.18 .001* 2.17 .07 .08 .96 .92 
Note. SocS=socialising; SI=social insight; Pub=puberty; SB=sexual behaviour; 
RR=romantic relationships; Att=attraction; IRI=initial romantic interactions; 
PR=privacy; SxO=sexual orientation; SxEd=sex education; EXC=sexual exchanges; 
RelFo=formulating a relationship; Conc=concerns. 
Boldface font indicates acceptable fit statistics: χ2/df=0-3, RMSEA ≤ .07, SRMR ≤ 
.08, CFI ≥ .95, TLI ≥ .95. 
*significant at p<.05 
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Formulating a Relationship scale (RelFo) 
The data within the RelFo scale had sufficient item correlations and was 
appropriate for factor analysis (KMO=79, Bartlett’s test significance=.000). PCA 
revealed the presence of 14 components with eigenvalues over one, which 
cumulatively explained 71.3% of the variance (19.4% to 2.1% per component). 
However, inspection of the scree plot revealed a break after the seventh component. 
This suggests that the first six factors contribute the most explanation of the variance 
in the data. Clarification was sought from parallel analysis which indicated that nine 
components explained a worthy amount of the variance in the current data set. The 
retention of nine factors was also supported by the component matrix which 
indicated that item loadings became negligible after the ninth component. Therefore, 
nine factors were retained for further investigation.   
To assist in the interpretation of these nine components, a varimax rotation was 
performed. This rotation was utilised because it provided the simplest structure, that 
is, each of the variables loaded more strongly onto fewer components, and each 
component was represented by more strongly loading variables (Thurstone, 1947). 
The small correlations between the nine components also supported the use of 
varimax rotation. The nine component solution explained 59.25 percent of the 
variance, with Component 1 contributing 10.12% and Component 9 contributing 
4.48%.  
The focus of items within each of the nine factors aligned with theory and 
logic. Items which related to what is sought from a sexual relationship loaded 
strongly onto Component 1. Component 2 focused on the other person being rich and 
having nice things, Component 3 focused on getting along well and having fun 
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together, Component 4 related to the other person having many friends and being 
well-liked, Component 5 related to the importance of physical appearance, 
Component 6 related to having the same goals, and Component 7 related to the other 
person’s interest in casual sex. Components 8 and 9 appear to encapsulate items 
which focus on friends being physically attractive and having aligned intellectual 
interests, respectively. These nine subscales have been labelled Formulating a sexual 
relationship, Financial status, Getting along, Well-liked other, Aligned goals, 
Physical appearance, Interest in casual sex, Friends being physically attractive, and 
Friends having same interests. Such exploratory factor analysis process was 
undertaken for the remaining four scales; as reported below. 
Sexual Behaviour scale (SB) 
The data within the SB scale had sufficient item correlations and was 
appropriate for factor analysis (KMO=.78, Bartlett’s test significance=.000). PCA 
revealed eight components with eigenvalues over one which cumulatively explained 
68.6% of the variance (27.1% to 3.7% per component). However, inspection of the 
scree plot suggested retention of five components, which was consistent with the 
parallel analysis. Therefore, five components were retained and a varimax rotation 
employed to assist with interpretation of such. The items which loaded onto 
Component 1 related to affectionate and sexual behaviours as well as decisions about 
these (labelled ‘sex-related behaviours and decisions’), Component 2 related to 
interest in sexual activity (labelled ‘interest’), Component 3 related to ‘negative 
sexual experiences’, Component 4 related to ‘misinterpretations’, and Component 5 
related to expressing emotion through ‘hugging’. Six residual items – which asked 
about use of pornography, inappropriate ways one has expressed interest in others, 
discussed sex inappropriately, or was teased about a lack of sexual understanding – 
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did not explain much of the variance in any component (correlations less than .25). 
In order to assess whether these items formed their own subscale, a reliability 
analysis was conducted on these four items. A Cronbach’s alpha of .24. does not 
support the existence of such sub-factor. Given that these four items did not notably 
load on to any of the six components, nor did they seem to function as a sub-factor, 
these items were excluded.  
Attraction scale (Att) 
The Attraction scale contained sufficient item correlations and was appropriate 
for factor analysis (KMO=.72, Bartlett’s test significance=.000). PCA, the scree plot, 
and parallel analyses each suggested that three components were present and should 
be retained from this data. These components explained 35.5%, 30.6%, and 13.7% of 
the variance, totalling 79.9%. Varimax rotation aided the interpretation of these 
components. Items which loaded into Component 1 and 2 related to ‘attraction to 
women’ and ‘attraction to men’, respectively, while Component 3 related to ‘features 
that are attractive.’  
Romantic Relationships scale (RR) 
The factorability of the RR scale was indicated by adequate item correlations 
(KMO=.89, Bartlett’s test significance=.000). PCA revealed five components with 
eigenvalues over one, which explained between 42.9% and 5.0% of the variance; 
cumulatively 70.4%. Examination of the scree plot, and parallel analysis, both 
suggested retaining the first three components due to their sufficient explanation of 
variance in the data. The interpretation of these was assisted by a varimax rotation. 
Component 1 contained items about problems experienced in previous relationships 
(labelled ‘problems in relationships’), Component 2 appears focused on the ‘amount 
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of relationship experience’, and Component 3 related to the respondent’s ‘interest’ in 
romantic relationships.  
Initial Romantic Interactions scale (IRI) 
The data within the IRI scale had sufficient item correlations and was 
appropriate for factor analysis (KMO=.76, Bartlett’s test significance=.000). PCA 
revealed seven components with eigenvalues over one which cumulatively explained 
57.5% of the variance (17.8% to 4.6% per component). However, inspection of the 
scree plot suggested retention of two components. Clarification was sought from 
parallel analysis which indicated the presence of five components. This was 
supported by a greater number of larger item loadings on to the first five 
components, as noted in the component matrix. Therefore, five components were 
retained and a varimax rotation employed to assist with interpretation of such. In 
response to the solution’s notable covariance and several low correlations, a direct 
oblimin rotation was trialled, however provided a similar component matrix. Thus 
use of the varimax rotation was continued. The items which loaded onto Component 
1 related to ‘anxiety and worry’, Component 2 related to ‘platonic gestures’, 
Component 3 related to ‘response to rejection’, Component 4 related to 
‘understanding’, and Component 5 related to the perception of ‘facial features.’ 
Reliability of Final Models 
Reliability analyses were conducted on the final factor model for each scale. 
Table 5.2 shows that six of the scales were internally consistent, as evidenced by a 
Cronbach’s alpha greater than .70 (Nunnaly, 1978). Six of the singe-factor scales, 
which were retained from CFA modelling due to adequate fit, appeared to have poor  
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Table 5.2. Internal consistency of final scales comprising the SBS-III 
SBS-III Scale Cronbach’s alpha Number of items 
Socialising (SocS) .77 14 
Social Insight (SI) .58 6 
Puberty (Pub) .43a 5 
Sexual Behaviour (SB): 
     Sex-related behaviours and decisions 
     Interest 
     Negative sexual experiences 
     Misinterpretations 
     Hugging  
 
.87 
.78 
.74 
.96 
.89 
 
11 
6 
4 
2 
2 
Romantic Relationships (RR): 
     Problems in relationships 
     Amount of relationship experience 
     Interest 
 
.94 
.77 
.47 
 
10 
6 
6 
Attraction (Att): 
     Attraction to females 
     Attraction to males 
     Facets of attraction 
 
.90 
.86 
.76 
 
3 
3 
3 
Initial Romantic Interactions (IRI): 
     Anxiety and worry 
     Platonic gestures 
     Response to rejection 
     Understanding 
     Facial features 
 
.78 
.61 
.48 
.36 
.60 
 
10 
4 
3 
3 
3 
Privacy (PR) .59 11 
Sexual Orientation (SxO) .65 6 
Sex Education (SxEd): 
     Safe sex 
     Learning about sex 
     Sources of learning 
 
.63 
.43 
.36 
 
3 
3 
4 
Sexual Exchanges (EXC) .41a 4 
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Formulating a Relationship (RelFo): 
     Formulating a sexual relationship 
     Financial status 
     Getting along 
     Well-liked other 
     Aligned goals 
     Physical appearance 
     Interest in casual sex 
     Friends being physically attractive 
     Friends having same interests 
 
.81 
.89 
.77 
.83 
.82 
.70 
.67 
.69 
.56 
 
5 
6 
9 
6 
6 
4 
5 
2 
5 
Concerns (Conc) .73 10 
a Scale only suitable for qualitative information due to poor reliability, as discussed. 
Boldface font indicates acceptable reliability statistic (>.70) 
 
reliability. It is possible that the covariance in these scale’s Amos models allowed for 
good fit to the data despite moderate or poor internal consistency.  
To check for any alternate factor structures underlying these six scales, PCA 
was also performed and reliability statistics compared between the accepted single-
factor models and the alternative multi-factor structures suggested by PCA. 
Regarding the SxO and EXC scales, PCA supported the presence of a single factor. 
While the reliability of the EXC factor could be increased from .41 to .46 by the 
removal of item 1, reliability was still poor. PCA suggested the presence of two 
components within the Pub scale, however consisting only of five items makes such 
division trivial. Further, only one of these components had acceptable reliability, 
likely attributed to only having two items explaining most of its variance. Thus, the 
Pub and EXC scales both require further development. 
PCA also suggested the presence of two components underlying the SI scale, 
however reliability of these (.50; .60) were not an improvement on the reliability of 
the single-factor (.58), thus the latter was retained. Within the PR scale, item 4 was 
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noted to explain little of the variance, thus it was removed and the single-factor 
scale’s reliability increased to .59. Finally, PCA of the SxEd scale suggested that 
three components explained 19.5%, 15.1%, and 13.1% of the scales variance. The 
reliability of these sub-factors varied, but overall appeared to provide greater 
explanation, therefore were retained, as shown in Table 5.2.  While the ‘sources of 
learning’ and ‘learning about sex’ sub-factors had particularly low reliability, the 
content of these items were deemed important and retained for their potential 
usefulness with ASD samples. 
Discussion 
The current study aimed to confirm the factor structures of the SBS-III scales. 
Structural equation modelling confirmed the proposed single factor models for eight 
of the 13 scales, namely the Socialising, Social Insight, Puberty, Privacy, Sexual 
Orientation, Sex Education, Sexual Exchanges, and Concerns scales. The single-
factor models for the remaining five scales, namely Sexual Behaviour, Romantic 
Relationships, Attraction, Initial Romantic Interactions, and Formulating a 
Relationship, did not fit the data well. This necessitated PCA’s to be undertaken on 
these five scales as a means of identifying the alternate multi-factor structure within 
each. It was revealed that the Sexual Behaviour scale and the Initial Romantic 
Interactions scale each comprised of five subscales, the Romantic Relationships scale 
and Attraction scale each comprised of three subscales, and the Formulating a 
Relationship scale comprised of nine subscales.  
Reliability analyses conducted on the final scales and subscales confirmed 
internal consistency for the Social Insight scale, the Sexual Behaviour subscales, the 
Attraction subscales, and the Concerns scale. Post hoc PCA of the Sex Education 
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scale suggested that three subscales may be a truer representation of these items, than 
the single-factor. While reliability was increased for such subscales, it remained 
poor. Poor reliability was also noted for the remaining scales, namely Social Insight, 
Puberty, Privacy, Sexual Orientation, and Sexual Exchanges, as well as some of the 
subscales within Romantic Relationships, Formulating a Relationship, and Initial 
Romantic Interactions. Therefore, it is evidenced that some of the scales within the 
SBS-III are reliable, while the others require further analysis or development.  
Limitations and future directions 
The use of Cronbach’s alpha to measure scale reliability in studies such as the 
current, is common practice and widely accepted (McCrae, Kurtz, Yamagata, & 
Terracciano, 2011). However, it is noted that Cronbach’s alpha reflects only the 
lower bound of reliability, which is not the actual value of reliability (see Sijtsma, 
2009, for statistical demonstration). Also, that the averaging of ratings in this formula 
may reduce the variability of informant’s scores and remove error variance (Barrett, 
2001).  
With this considered, and questions remaining about the functioning of the 
SBS-III scales, a more sophisticated analysis of scale functioning would be 
beneficial. As such, future research could undertake an Item Response Analysis 
(IRA). One benefit of using IRA to assess reliability is its consideration of how much 
information each item provides. This then allows evaluation to ensure that different 
raters use each item in a consistent way, both in terms of item content and item 
structure (measurement invariance; Reise, Widaman, & Pugh, 1993). This would be 
particularly informative here given the intended use of the SBS-III by both 
individuals with and without an ASD. Such analytic approach would also allow for 
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the unidimensionality of the scales and subscales to be confirmed, something which 
Cronbach’s alpha cannot ensure (Osburn, 2000; Schmitt, 1996). 
Conclusion 
This study presents the initial investigations into the functioning of the newly 
redeveloped SBS-III. Each of the 13 scales within the SBS-III, was predicted to 
contain items that measure a single underlying factor. This was confirmed to be true 
for the Socialising, Puberty, Privacy, Sexual Orientation, Sex Education, Sexual 
Exchanges, Social Insight, and Concerns scales. The latter two scales were 
confirmed as reliable. The remaining five scales were found to instead encapsulate 
multiple factors, representing separate subscales. The Sex Education scale was also 
found to be better represented by its three factors than the single proposed factor. 
Two of the multi-factor scales – the Sexual Behaviour subscales and the Attraction 
subscales – were each consistently reliable. Issues with reliability were noted for the 
Social Insight, Puberty, Privacy, Sexual Orientation, Sex Education, and Sexual 
Exchanges scales, as well as some of the subscales within Romantic Relationships, 
Formulating a Relationship, and Initial Romantic Interactions. 
Overall, this confirms and clarifies the factor structures within the SBS-III 
and shows that four of its scales can be used to produce reliable measurement of 
socio-sexual functioning. The other scales require further development and more 
comprehensive assessment of their functioning. Modern in-depth analysis, such as 
IRA, can provide such assessment. 
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Chapter 6: Rasch Analysis of the SBS-III Scales 
The re-developed Sexual Behaviour Scale – Third edition (SBS-III) has been 
designed to measure socio-sexual functioning in individuals. Its purpose is to explore 
how aspects of social and sexual functioning differ between individuals with, and 
without, and Autism Spectrum Disorder (ASD). Review of existing literature 
suggested that a measurement tool was needed which was useful for both ASD and 
typically developing (TD) populations, and which covered the broad scope of socio-
sexual functioning (cf. Chapter 2). This includes social, romantic, and sexual aspects 
of life including understanding, functioning, and satisfaction in these.  
This led to the original Sexual Behaviour Scale (Stokes & Kaur, 2007) being 
comprehensively redeveloped, as detailed in Chapter 3. The proposed structure of the 
scales within the SBS-III were confirmed through confirmatory and exploratory 
factor analyses, as detailed in Chapter 5. Confirmation of each scale’s reliability, 
validity, invariance, and unidimensionality is now needed. This will ensure that the 
scales function as expected and can be used to provide accurate measurement. 
Measurement scales, such as the SBS, can be evaluated by psychometric 
standards of reliability and validity, such as the examination of correlations and 
statistics including Cronbach’s alpha (Nunnally, 1978). However, modern 
approaches extend the breadth and usefulness of such evaluations, and go well 
beyond them. Evaluations based solely on Cronbach’s alpha must be viewed with 
caution because of some under-considered limitations. Firstly, the formula used to 
calculate Cronbach’s alpha includes the number of items in the scale, potentially 
causing an inflated value (Osburn, 2000). Secondly, Cronbach’s alpha reflects only 
the lower bound of reliability, which is not the actual value of reliability (see Sijtsma, 
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2009, for statistical demonstration). Thirdly, the averaging of ratings in this formula 
may reduce the variability of informant’s scores and remove error variance (Barrett, 
2001). Relatedly, Cronbach’s alpha has at times been misunderstood as an indication 
of unidimensionality (Schmitt, 1996). While internal consistency is required for 
unidimensionality, it does not ensure it (Osburn, 2000; Schmitt, 1996). Further, 
Cronbach’s alpha relies on there being a single unidimensional underlying factor, 
which may not always be the case (Ten Berge & Sočan, 2004). 
When considering modern alternatives, the Rasch measurement model (Rasch, 
1960) has been acclaimed for providing comprehensive information regarding 
construct validity and transformation of data to a log-odds unit (‘logit’) for 
measurement (Pallant & Tennant, 2007). The logit scale provides a unit of 
measurement which is independent of the particular items (questions) or sample used 
(Wright, 1993). The logit scale reflects the natural log of the odds of selecting a level 
of response on an item:   
 ln(𝑝 (1 − 𝑝)⁄ ) (Eqn. 1) 
One logit reflects a one unit change in the log of the odds of selecting an item 
(Linacre & Wright, 1989).  
A Rasch analysis is founded on its testing of the collected scale responses 
against the expectations of the Rasch measurement model (Andrich, 1988). This 
allows it to uniquely provide measurement which is not dependant on the distribution 
of persons. By revealing the underlying unidimensionality and coherence of a scale 
that possesses construct validity, Rasch analysis provides sound measurement of 
construct validity; the most important aspect of validity in the development of a 
measurement scale (Baghaei, 2008; Cronbach & Meehl, 1995). It allows quantifiable 
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answers to the questions of a) is the item difficulty hierarchy correct (construct 
validity), b) does the scale distinguish between levels of the trait with sufficient 
statistical certainty (statistical validity or reliability), and c) does the item and person 
data fit the Rasch model for the purposes of measurement (fit validity). Rasch 
analysis also assesses the reliability, item category ordering, and item bias (Smith, 
2000). For a statistical and technical overview of the Rasch model, see Andrich 
(1988). Alternatively, Bond and Fox (2015) provide a novice-friendly guide. 
The fit statistics used in Rasch analysis, explained below, may be insensitive to 
multidimensionality (Hattie, 1985; Smith, 2000). Therefore, additional analyses of 
local independence were also conducted. Local independence exists when the 
correlations between items are wholly captured by the focal latent trait, which in the 
current study is the factor of the scale, such as social insight or attraction. Should this 
occur, there will be minimal correlations evident in the residuals.  It is generally 
accepted that the criterion for the absence of these correlations is that correlations 
must be 0.3 or below (Cohen, 1992; McGrane et al., 2014; Tennant & Conhagen, 
2007). Failing this, local dependence is present and indicates multidimensionality; 
the presence of more than one latent trait. This contradicts the Rasch model’s 
assumption of unidimensionality. 
The Rasch model also assumes that, for each item, two people with the exact 
same level of a trait would provide the same item responses. This assumption needs 
to be specifically tested, given that factors of the individual could instead cause 
differential item functioning (DIF). To ensure such valid use by all respondents 
regardless of their diagnostic group, as well as valid comparisons between such 
groups, it is essential that the scale items function invariantly between these groups 
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(Hagquist, Bruce & Gustavsson, 2009). Such invariance is evaluated by obtaining the 
individual’s likelihood of endorsing a level of measurement given their ability, which 
is then summated over the group to show DIF. The difference between these is their 
person fit residual. Undiagnosed DIF can result in biased estimates between different 
groups over items and individuals, confounding inferences made by the SBS-III. 
Therefore, DIF analyses were undertaken for each scale and subscale herein. 
Mellenbergh (1982) proposed that two forms of DIF can be identified. Uniform 
DIF denotes items which favour the same one group consistently, across all levels of 
the measured trait. This is indicated by a summation of person fit residuals by group. 
Alternatively, non-uniform DIF is characterised by either changes in the magnitude 
of such group bias or changes in which group is favoured, at different levels of the 
measured trait. Therefore, non-uniform DIF reflects an interaction between trait 
levels and group membership (Pallant & Tennant, 2007). This is indicated by the 
summation of person fit residuals differing by items within group. Note that when 
real DIF exists within an item, causing favour toward one group, it will also induce 
artificial DIF which is distributed among the other items within that scale and 
favours the other group (Andrich & Hagquist, 2015). Therefore, an iterative and 
sequential method of DIF identification and resolution is necessary and described 
below. 
The aim of the current study is to assess the functioning of the redeveloped 
SBS-III. It is expected that results from Rasch analyses, undertaken on each scale of 
the SBS-III, will collectively support the reliable and valid functioning of each scale 
or subscale. This will allow confidence in respondent use of the SBS-III as an 
informative and accurate measurement tool. 
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Method 
Each scale of the SBS-III underwent Rasch analysis using RUMM2020 
(Andrich et al., 2003). Specifically, the partial credit model was applied, as supported 
by significant likelihood ratio tests (p<.001) between the use of parameters by the 
partial credit model and the alternate rating scale model (Tennant & Conaghan, 
2007). Such significant tests indicated that the unrestricted partial credit model 
contained more information than the alternate rating model. The exception to this 
was the Social Insight scale to which the rating scale model was applied. The rating 
scale model is characterised by greater parsimony (Andrich, 1978), and use of such 
was supported by a non-significant likelihood ratio test (criteria for significance was 
p>.001). A threshold is the point between two adjacent response categories (e.g. 
‘strongly agree’ and ‘agree’), where either response is equally probable. The partial 
credit model allows the differences between thresholds to vary across items, while 
the rating scale model constrains the thresholds to be equal across items (Andrich, 
1978; Masters, 1982).  
The TD sample (n=227) was initially analysed, to allow for clearer 
identification and understanding of fit to the Rasch model. Subsequent analyses of 
each scale were undertaken using the whole sample (n=459) which allowed for 
evaluation of the effect that including the ASD sample had on scale reliability and fit 
to the Rasch model. 
Assessment of fit to the Rasch model was based on consideration of six 
criteria. Firstly, the scale’s power to discriminate between respondents based on their 
level of trait, and to provide accurate fit statistics, was indicated by a Person 
Separation Index (PSI) of .50 or greater. This reliability statistic was chosen due to 
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its suitability to the current study’s aims, in particular the assessment of a scale’s 
ability to provide accurate between group comparisons (Pallant & Tennant, 2007). 
The PSI uses estimates on the logit scale for each person to calculate reliability and 
can be considered the Rasch equivalent of Cronbach’s alpha (Hendricks, Fyfe, 
Styles, Skinner, & Merriman, 2012, Pallant & Tennant, 2007).  
Secondly, item threshold estimates should appear in the same order as the 
response option categories (Andrich, 1982). For example, the four levels of difficulty 
within an item should align with the order of the four response option scores. This 
was assessed by the Rasch threshold estimates as well as visual inspection of the 
category probability curves (demonstrated later). This ensured that each response 
option within an item reflects a sequential increase in the level of trait being 
measured (Pallant & Tennant, 2007). Disordered threshold estimates can occur if 
there are too many response options for the participant to choose from or if labelling 
of response options is interpreted differently (Pallant, Miller, & Tennant, 2006). 
Thirdly, respondent’s level of trait may be located anywhere along the logit 
axis, which displays the levels of trait. It is important that items within a scale target 
all such locations. This ensures that the items are assessing a level of trait which is 
not too high or too low for the population (Pallant & Tennant, 2007). Item and 
person locations are derived from the raw scores using a logistical mathematical 
function devised by Rasch (1960). Alignment of person and item threshold locations 
is known as ‘targeting’ and was assessed from plots of the person-item threshold 
distribution, and also indicated by person threshold locations with a mean value close 
to zero (Pallant & Tennant, 2007).   
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Fourth, person fit was indicated by a) an overall mean of person fit residuals 
close to zero and standard deviation approximately 1.0 or less (cf. Pallant & Tennant, 
2007), and b) at least 95% of the individual respondents having a standardised person 
fit residual value between ±2.50 (Pallant & Tennant, 2007). Person fit indicates the 
degree to which a person's response pattern conforms to the Rasch model. Poor 
person fit may indicate ambiguity within the measure or misleading items (Meijer & 
Sitsma, 2001).  
Fifth, good item fit was indicated by a) an overall mean of item fit residuals 
being close to zero and having a standard deviation of residuals approximately 1.0 or 
less (cf. Pallant & Tennant, 2007), b) individual items having absolute values 
between ±2.50 for the standardised item fit residuals, suggesting that items are 
neither over discriminating (<-2.50) or under discriminating (>-2.50; Marais & 
Andrich, 2008; Pallant & Tennant, 2007), and c) well-fitting item characteristic 
curves (ICC; Hagquist & Andrich, 2004). The ICC plots the relationship between the 
probability of endorsement of an item and the latent trait being measured (Andrich, 
2010). A well-fitting ICC is indicated by alignment of the latent trait (plotted as the 
s-curve) to the location of items (plotted as points) along the logit scale.  
At this point, poorly functioning items were explored and removed. This is 
supported by the understanding that items which do not fit the Rasch model, likely 
contain variance which is irrelevant to the construct and cause multidimensionality, 
thus should be modified or discarded (Baghaei, 2008). After each instance of item 
removal, Rasch analysis was undertaken again to identify any improvement in scale 
function. The chi-square item-trait interaction statistic also provides an overall 
indication of the fit between the data and the Rasch model. A non-significant value 
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(p>.01) confirms the desired invariance of item ordering across the trait (Pallant & 
Tennant, 2007). 
Finally, minimal local dependence was suggested by small-moderate 
correlations (<.30; Cohen, 1992) between the person-by-item residuals (McGrane et 
al., 2014; Tennant & Conhagen, 2007). Larger correlations are not themselves 
problematic, however may reflect additional dimensions (Christensen, 2012; Linacre, 
2004). Therefore, in such instances, the scale’s dimensionality was also explored. A 
single dimension was confirmed by principle components analyses (PCA) of the 
residuals failing to identify the presence of a clear factor within such residuals 
(Pallant & Tennant, 2007). This supports the unidimensionality of the scale by 
showing that, after removing the information associated with the primary focal trait, 
there is little correlation between the remaining residual information (Smith, 2002). 
Such person-by-item residual correlations and PCA were produced in SPSS (Version 
22.0, IBM Corporation, Armonk, New York). 
After the functioning of a given scale had been confirmed with the TD sample, 
the combined ASD and TD data (n=459) was subsequently used in final Rasch 
analyses. This assessed the fit of this whole sample to the Rasch model. It also 
allowed for identification of potential differences between ASD and TD respondents 
as well as conclusions about the utility of the scale across both groups. 
The combined ASD and TD sample was also used to identify any significant 
DIF. In recognition of Andrich and Hagquist’s (2015) important distinction between 
real DIF and artificial DIF, and that such artificial DIF is more likely when there are 
a small or moderate number of items (as is the case in some of the SBS-III scales), 
their iterative method of DIF identification and resolution was adopted. The ICC’s 
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produced in RUMM2020, which plotted each group independently, were used for 
graphical identification of DIF. For more consistent statistical identification of DIF, 
two-way analyses of variance (ANOVA) of the residuals were also conducted. Such 
ANOVA’s compared scores across diagnostic group (ASD or TD) across different 
levels of the scale’s primary trait (such as Sexual behaviour or Attraction). These 
levels of trait are referred to as class intervals. The F-ratios produced within the 
ANOVA, reflect the magnitude of item DIF. Uniform DIF was indicated by a 
significant main effect for diagnostic status, while non-uniform DIF was indicated by 
a significant interaction effect (Pallant & Tennant, 2007).  
The scales and subscales of the SBS-III (cf. Chapter 5) were individually 
evaluated for DIF. First, all items within a scale or subscale were included in the 
analysis and each screened to identify any statistically significant DIF through the 
modelling of diagnostic group (ASD or TD). This involved review of the 
significance level of each item’s F-ratio. Bonferroni corrections were applied to the 
significance criteria, to take account of the multiple comparisons at each iteration 
(Bland & Altman, 1995). Second, if multiple items had a statistically significant 
main effect (uniform DIF) or interaction effect (non-uniform DIF), the largest of 
such items was identified. Third, this item with the largest real DIF, was then 
resolved by splitting it into its constituent groups. More specifically, the item was 
replaced with two items, one representing the ASD group’s responses to this item 
and the other representing the TD group’s responses to this item. This process 
eliminated any artificial DIF in the other items, leaving only real DIF present and 
detectable in subsequent screenings. As such, this modified item set was then 
analysed and each item of the scale screened again for DIF. The item with the largest 
DIF was identified and resolved, following the above method; a process which was 
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repeated until no further significant DIF was detected (Andrich & Hagguist, 2015; 
Hagquist et al., 2009).  
Once all significant DIF had been resolved in the scale, the overall functioning 
of the scale was re-assessed. This involved a chi-square difference test comparing the 
item-trait interaction before and after DIF was resolved. A significant difference 
(p<.05) would indicate that the DIF had been contributing to item misfit.  
Results 
Sexual Behaviour scale (SB) 
Previous factor analysis had suggested that there were five subscales within the 
Sexual Behaviour scale (SB), namely ‘sex-related behaviours and decisions’, 
‘interest’, ‘negative sexual experiences’, ‘misinterpretations’, and ‘hugging’ (Chapter 
5). These subscales comprised each of 11, 6, 4, 2, and 2 items respectively. Rasch 
analyses were first undertaken on the SB scale as a whole, encompassing each of its 
25 items. Each step involved in such analysis of this scale is presented in Table 6.1 
and 6.2, and is summarised below. Note, Rasch analysis of the ‘misinterpretations’ 
and ‘hugging’ subscales were not possible due to these subscales only comprising 
two items each. 
The functioning of the SB scale when completed by the TD sample was first 
assessed. Initial Rasch analysis indicated that five items required re-scoring to 
correct the ordering of scoring categories. For example, Figure 6.1 shows the 
category probability curves for item 5. It can be seen that the second response 
category (labelled “1”) was never the most probable response across any level of 
sexual behaviour difficulties (x-axis, labelled “Person location (logits)”; Hagquist, 
Bruce, & Gustavsson, 2009). To resolve this, the first and second response categories 
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were collapsed which corrected the order (Hagquist, et al., 2009; Pallant & Tennant, 
2007).  
 
 
Figure 6.1. Category probability curves for item 5 of the Sexual Behaviour Scale 
Note. Each curve represents a response category (score) within this item. These are 
plotted along the x-axis, being the location along the logit scale, and the y-axis, 
being the probability of this response category being selected. If the probability 
distribution of a given response does not exceed the probability distributions of other 
responses at some location (as per the curve labelled “1”), this response category 
was never the most probable response category. This suggests that it is not necessary 
and may be collapsed within adjacent response categories, as described above.  Note 
also that if the probability distribution of a category becomes the most probable 
response out of ordinal sequence (i.e.: before categories that precede it or that 
follow it; not shown here), the threshold is disordered and should be collapsed.  
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Table 6.1. Evaluations of the Sexual Behaviour Scale, in the assessment of fit to the Rasch model, unidimensionality, and differential item 
functioning; TD group. 
Changes made Number of 
items 
Item-trait interaction  Reliability 
(PSI)e 
Mean person 
location (SD)f 
Mean item fit 
residual (SD)g 
No. of mis-
fitting 
individual 
itemsh 
Mean 
persons fit 
residual 
(SD)i 
% of  
mis-fitting 
personsj 
No. of 
correlated 
items (r) 
>.30k 
No. of PCA 
Eigenvalues 
>20%%l χ
2(df) p 
Initial Rasch analysis 25 891.72(150) <.001 .75 -1.10 (.78) -.44 (3.13) 12 -.31 (1.21) 3.52   
Items 5, 10a, 10b, 14, 16a re-scoredb 25 935.89(150) <.001 .72 -1.19 (.89) -.85 (3.19) 12* -.31 (1.24) 3.08 82 pairs 1 
Item 19 removedc 24 649.94(144) <.001 .74 -1.23 (.96) -1.02 (3.23) 12* -.34 (1.24) 2.64   
Item 21 removed 23 792.57(138) <.001 .76 -1.30 (1.04) -1.23 (3.07) 12* -.40 (1.25) 3.08   
Item 14 removed 22 702.11(132) <.001 .74 -1.28 (1.00) -1.09 (2.82) 11* -.39 (1.24) 2.64   
Item 9d removed 21 570.22(126) <.001 .71 -1.26 (.96) -.98 (2.58) 9* -.38 (1.23) 2.64   
Item 9c removed 20 521.29(120) <.001 .68 -1.22 (.93) -.86 (2.34) 8* -.37 (1.23) 2.64   
Item 9aa removed 19 452.08(114) <.001 .65 -.97 (.89) -.75 (2.09) 7* -.35 (1.22) 2.64   
Item 9a removed 18 416.73(108) <.001 .62 -.92 (.86) -.66 (1.89) 5* -.35 (1.24) 3.08   
Item 9dd removed 17 298.77(102) <.001 .59 -1.01 (.87) -.56 (1.73)    3* -.32 (1.17) 1.76   
Item 6 removed 16 306.49(96) <.001 .57 -1.34 (.89) -.77 (1.96)    1* -.30 (1.06) 1.32   
Item 6b removed 15 300.08(90) <.001 .62 -1.30 (1.04) -.98 (1.58)    3* -.35 (.98) 0.44   
Item 20 removed 14 285.90(84) <.001 .65 -1.34 (1.14) -1.09 (1.46)    1* -.39 (.97) 0.44   
Item 22 removed 13 268.84(78) <.001 .69 -1.37 (1.26) -1.13 (1.17)    0 -.43 (.96) 0.44 9 pairs 1 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in the analysis process. 
bRescored to correct disordered threshold; c Items were iteratively removed if they had a standardised residual fit value outside of ±2.5, items with the largest residual 
values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected; gMean item fit is expected to be close to zero and its SD to 
be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised residual fit value is greater than ±2.50; iMean persons fit is expected to be close 
to zero and its SD to be close to 1.0 or less; jIndividual persons are considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample. 
kCorrelations between item pairs ≥ .30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may suggest the presence of 
an additional factor (i.e. multidimensionality).
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Following this, the fit residuals of individual items were noted. Of the items 
with excessive fit residuals (greater than ±2.50), the item with the largest fit residual 
was removed and the Rasch analysis run again. Such process was iteratively repeated 
11 times before all remaining items (n=13) had acceptable fit. Table 6.1 provides 
details of the effect on the PSI, and person and item fit statistics (including overall 
item-trait interaction) of each individual item removal. 
The modified SB scale has good reliability (PSI=.69). The mean of fit residual 
values for persons is close to expected values (Mean residual Fit=-0.43; SD=0.96), 
with only one respondent having an extreme fit residual (greater than ±2.50). The 
mean person location on the latent continuum was -1.37 (SD=1.26) suggesting that 
the TD sample’s level of difficulty related to sexual behaviour was located at a lower 
level than the average of the scale (Pallant & Tennant, 2007).  
Local dependence was suggested by the correlation matrix of fit residuals 
revealing absolute values larger than 0.30 for nine pairs of items. However, PCA of 
the residuals found that the first eigenvalue explained 20.50% of the variance which 
does not provide strong evidence of a secondary factor being present. To confirm 
this, the items which load strongly onto the first factor, were compared to all items in 
this scale by means of a t-test (Smith, 2002; Pallant & Tennant, 2007). Smith as well 
as Pallant and Tenant examined items which loaded positively onto the factor as the 
first testlet, and items which loaded negatively onto the factor forming a second 
testlet. The person location estimates derived by these two testlets were also 
compared to that from the whole scale via a t-test. The current study’s approach 
differed in that absolute values were used to guide a single testlet being formed, 
which comprised the items which loaded strongly onto the factor. The estimates 
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derived from this testlet were then compared to that of the whole scale, as per the 
Smith (2002) and Pallant and Tennant (2007) method.  
As such, the PCA had indicated that items 2, 4, 10a, 10b, and 16a loaded most 
strongly onto the first component (absolute values), which had explained 20.50% of 
the variance. Therefore, these five items formed a testlet from which a Rasch 
analysis was undertaken. The results were compared to the results from the whole 
scale Rasch analysis (items 1, 2, 3, 4, 5, 8, 9cc, 10a, 10b, 11, 13, 16, 16a). Such 
comparison involved a paired samples t-test undertaken using the person location 
estimates derived by the testlet against that from the whole scale. If five items in the 
factor are equivalent to the complete set of retained items, then it would be expected 
that a t-test of these should not show a difference between the two sets. However, 
this analysis revealed a significant difference between the locations estimated by the 
leading factor (testlet) and the person locations estimated by the whole scale, 
t(451)=6.11, p<.05. Therefore, local independence and unidimensionality cannot be 
assumed for the Sexual Behaviour scale (Smith, 2002).  
In summary, use of the revised SB scale by individuals without ASD is reliable 
and valid. It may however, contain some variance which is not relevant to the Sexual 
Behaviour construct (i.e. multidimensionality). This suggests that analysis of the 
subscales within the SB scale, as suggested by previous factor analysis, is warranted. 
Such analysis is reported in the subsequent section. 
To establish how the SB scale performed when used by individuals with ASD, 
Rasch analyses were subsequently undertaken using the whole sample (n=459). As 
detailed in Table 6.2, 12 items were removed iteratively due to poor fit to the Rasch 
model. These deleted items were almost a replicate of the set removed in the TD 
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analyses. This suggests that the same items function poorly across both the ASD and 
TD group. The revised SB scale had slightly lower reliability (PSI=.66), and similar 
mean fit residuals for items and persons, to that for the TD sample (Table 6.2). Of 
note, the mean person location on the latent continuum was closer to zero, suggesting 
that the level of sexual behaviour difficulties targeted by this scale is closer to that of 
individuals with ASD. Distribution of the person-item thresholds, compared by 
diagnostic group, is shown in Figure 6.2. This plot shows that the person thresholds 
are well-aligned with the item thresholds, with the exception of one person threshold 
having a lower logit location than the spread of item locations along the logit scale.  
 
Figure 6.2. Person-Item Threshold Distribution of Sexual Behaviour scale, ASD & 
TD sample. Note. The top section (above the logit scale) plots the location of person 
thresholds along the logit scale; x-axis. The frequency of each location is indicated 
by y-axis. Individuals have been separated by diagnostic group to facilitate group 
comparison. The bottom section (below the logit scale) is an inverse frequency plot 
of item thresholds against the y-axis. 
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Table 6.2. Evaluations of the Sexual Behaviour scale, in the assessment of fit to the Rasch model, unidimensionality, and DIF; 
combined TD and ASD group. 
Note. Final statistics for participant group are highlighted in boldface font; *indicates the statistic which formed the basis for the next step taken in 
the analysis process; ap<.001; bItems were rescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised 
residual fit value outside of ±2.5; dDetails of iterative process undertaken to identify and resolve DIF in individual items are provided in associated 
DIF table 6.3; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected; gMean item fit is expected to be close to zero and 
its SD to be close to 1.0 or less; hIndividual items are considered misfitting if their standardised residual fit value is greater than ±2.50; iMean 
persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are considered misfitting if their standardised 
residual fit value is greater than ±2.50; % of the sample.; 
kThe number of item pairs which had a correlations larger than .30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues 
(≥20%) are counted, and may suggest the presence of an additional factor (i.e. multidimensionality). 
Changes madeb,c Numbe
r of 
items 
Item trait 
interaction  
χ2(df) 
Reliability 
(PSI)e 
Mean 
person 
location 
(SD)f 
Mean item fit 
residual 
(SD)g 
No. of  
misfitting 
itemsh 
Mean persons 
fit residual 
(SD)i 
% of  
misfittin
g 
personsj 
No. of  
correlated 
items (r>0.30)k 
No. of PCA 
Eigenvalues 
>20%%l 
Initial Rasch analysis 25 1880.81(150)a .72 -0.71 (.65) -.38 (4.27) 15 -.20 (1.17) 2.61   
Items 5, 10a, 10b, 14, 16a 
rescored 
25 1961.51(150) a .69 -0.73 (.72) -.71 (4.49) 17* -.81 (1.19) 2.61   
Item 21 removed 24 1845.55(144) a .71 -.76 (.76) -.94 (4.40) 16* -.21 (1.19) 2.61   
Item 19 removed 23 1755(138) a .74 -.77 (.82) -1.13 (4.37) 17* -.23 (1.20) 2.61   
Item 6 removed 22 1538.69(132) a .77 -.85 (.94) -1.28 (4.04) 15* -.23 (1.11) 1.53   
Item 9d removed 21 1383.56(126) a .75 -.83 (.90) -1.12 (3.69) 12* -.23 (1.11) 1.74   
Item 20 removed 20 1250.41(120) a .77 -.83 (.97) -1.22 (3.67) 13* -.25 (1.10) 1.53   
Item 6b removed 19 1020.43(114) a .80 -.84 (1.12) -1.37 (3.42) 12* -.28 (1.08) 1.53   
Item 9c removed 18 871.56(108) a .78 -.79 (1.07) -1.21 (3.13) 11* -.27 (1.09) 1.31   
Item 22 removed 17 755.27(102) a .80 -.77 (1.17) -1.25 (2.90) 9* -.31 (1.08) 1.31   
Item 9a removed 16 666.02(96) a .78 -.72 (1.13) -1.12 (2.66) 7* -.31 (1.09) 1.53   
Item 13 removed 15 553.04(90) a .73 -.78 (1.09) -1.13 (2.38) 8* -.30 (1.05) 1.53   
Item 14 removed 14 473.37(84) a .68 -.81 (1.07) -1.10 (1.90) 5* -.31 (1.04) 1.74   
Item 3 removed 13 456.33(78) a .66 -.70 (1.05) -.98 (1.73)*    0 -.26 (1.04) 0.87 11 pairs 2 
DIF resolved in items 9aa, 9dd, 
9cc, 10ad 
 492.45(102) a .67 -.76 (1.19) -1.20 (1.71)   2 
 
-.30 (1.03) 0.87   
106 
SOCIO-SEXUAL FUNCTIONING IN AUTISM 
Differences in item functioning between respondents with and without ASD 
were explored. Four iterations were required to remove all uniform and non-uniform 
DIF (cf. Table 6.3).  The item-trait interaction had increased by the fourth iteration, 
thus giving a negative change in the chi-square result, but not significantly (χ2diff=-
24.05, df=18, p>.05), and the PSI was only marginally improved. From these results, 
it may be concluded that DIF was not contributing to item misfit. This process of 
splitting three items to resolve the DIF resulted in two items apparently having some 
misfit, for the TD group only. However, given that no useful improvement was 
obtained by such removal of DIF, and the items were not mis-fitting when completed 
by the combined sample, these were retained for completeness. Overall, the Sexual 
Behaviour scale functions in a similar manner across both ASD and TD groups 
following the splitting of items 9aa, 9cc, and 9dd. 
 
Table 6.3. ANOVA results, as part of DIF analysis of the Sexual Behaviour scale 
    Items with significant…  
 Item trait 
interaction 
PSI uniform 
DIF 
non-
uniform 
DIF 
Item with 
largest  
F-ratioa 
(F-ratio) χ
2 (df) p 
Initial analysis 456.33  (78) <.001 .66 9aa, 9cc, 9dd 10a 9aa  (433.40) 
Second iterationb    9cc, 9dd - 9dd (13.30) 
Third iteration     9cc - 9cc (15.51) 
Fourth iteration 480.38 (96) <.001 .67 - - - 
aThis item, with the largest F-ratio, was subsequently resolved by splitting it into two 
items, one which modelled the ASD group data, and another which modelled the TD data. 
After such item split, the analysis was run again, of which the results are presented in the 
subsequent row. 
bEach iteration involved the re-running of the Rasch analysis, as per process explained in 
Method and earlier scale’s results.  
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Sex-related Behaviours and Decisions subscale 
Rasch analyses were undertaken on Sex-related behaviours and decisions 
subscale, which is comprised of 11 items. Each step involved in such analysis of this 
subscale, is presented in Table 6.4 and summarised below. Initial Rasch analysis 
indicated that three items required re-scoring to correct the ordering of scoring 
categories. Following this, the fit residuals of individual items were noted. Of the 
items with excessive fit residuals (greater than ±2.50), the item with the largest fit 
residual was removed and the Rasch analysis run again. Such process was repeated a 
further two times before all remaining items (n=8) had acceptable fit. Table 6.4 
provides details of the effect on the PSI, person and item fit statistics, and overall 
item-trait interaction, of each individual item removal.  
The modified Sex-related behaviours and decisions subscale had good 
reliability (PSI=.80). The mean fit residual for persons was close to expected values 
(Residual Fit=-0.33; SD=0.47), with only one respondent having an extreme fit 
residual (greater than ±2.50). The mean person location on the latent continuum 
(-1.41; SD=2.39) suggested that the TD sample was located at a lower level than the 
average of the scale. Local dependence was small; the correlation matrix of fit 
residuals revealed that only one pair of items had an absolute value larger than 0.30 
(r=-.31). In summary, use of the revised Sex-related behaviours and decisions 
subscale by TD individuals is reliable and valid.  
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Table 6.4. Evaluations of the Sex-Related Behaviour and Decisions subscale, in the assessment of fit to the Rasch model and 
unidimensionality; TD sample. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step 
taken in the analysis process. ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised 
residual fit value outside of ±2.5, items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person 
locations closer to zero are expected; gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are 
considered mis-fitting if their standardised residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD 
to be close to 1.0 or less; jIndividual persons are considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the 
sample; kNumber of item pairs with correlations larger than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues 
(≥20%) are counted, and may suggest the presence of an additional factor (i.e. multidimensionality).
Changes madeb,c Number 
of items 
Item trait 
interaction 
χ2(df) 
Reliability 
(PSI)e 
Mean person 
location (SD)f 
Mean item  
fit residual 
(SD)g 
Mis-fitting  
items (z)h 
Mean person fit 
residual (SD)i 
% of  
mis-fitting 
personsj 
No. of 
correlated 
items 
(r>0.03)k 
No. of PCA 
Eigenvalues 
>20%l 
Initial Rasch analysis 11 99.86(55) a .88 -1.37 (2.38) -0.95 (1.08) 0 -0.46 (.71) 0   
Items 10a, 10b, 14 rescored 11 99.17(55) a .86 -1.44 (2.48) -1.68 (1.27) 3* -0.51 (.66) 0   
Item 9d removed 10 73.78(40) a .85 -1.39 (2.44) -1.45 (1.13) 1* -.45 (.60) 0    
Item 13 removed 9 78.10(36) a .82 -1.15 (2.38) -1.45 (1.11) 1* -.43 (.55) 0   
Item 9cc removed 8 66.43(32)a .80 -1.41 (2.39) -1.13 (.91) 0 -.33 (.47) 0.87 1 1 
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To establish how the scale performed when used by those with ASD, Rasch 
analyses were subsequently undertaken using the whole sample (n=459). As detailed 
in Table 6.5, five items were required removal due to poor fit to the Rasch model. 
Two of these deleted items had also been removed due to poor fit with the TD data. 
However, the other three items (9a, 9c, 14) only showed misfit when the ASD 
sample was also analysed (Table 6.5). Use of this subscale by the whole sample 
(compared to the TD group) revealed similar reliability, better overall item fit to the 
Rasch model, and the person fit remained acceptable. Finally, the mean person 
location on the latent continuum was closer to zero, suggesting that the level of 
difficulty with sexual behaviours and decisions which is targeted by this subscale is 
closer to that experienced by individuals with ASD than TD individuals. Distribution 
of the person-item thresholds, diagnostic group is shown in Figure 6.3. This plot 
shows that the person thresholds are well-aligned with the item thresholds, with the 
exception of some person thresholds being more extreme than the spread of item 
locations along the logit scale. 
 
 
Figure 6.3. Person-Item Threshold Distribution of Sex-related behaviours and decisions 
subscale, ASD and TD sample. Note. The top section (above the logit scale) plots the 
location of person thresholds along the logit scale; x-axis. The frequency of each location is 
indicated by y-axis. Individuals have been separated by diagnostic group to facilitate group 
comparison. The bottom section (below the logit scale) is an inverse frequency plot of item 
thresholds against the y-axis.
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Table 6.5. Evaluations of the Sex-Related Behaviour and Decisions subscale, in the assessment of fit to the Rasch model, unidimensionality, and 
differential item functioning; combined ASD and TD sample. 
 
Changes madeb,c Number 
of items 
Item trait 
interaction 
χ2(df) 
Reliability 
(PSI)e 
Mean person 
location (SD)f 
Mean item  
fit residual 
(SD)g 
Misfitting  
items (z)h 
Mean person 
fit residual 
(SD)i 
% of  
misfitting 
personsj 
No. of 
correlated 
items 
(r>0.30)k 
No. of PCA 
eigenvalues 
>20%l 
Initial Rasch analysis 11 266.03(66)a .94 -.21 (2.21) -.04 (2.81) 5 -.31 (.76) 5.45   
Items 10a, 10b, 14 rescored 11 287.87(66) a .92 -.29 (2.31) -1.03 (2.35) 5* -.35 (.69) 5.12   
Item 9d removed 10 255.51(60) a .91 -.18 (2.26) -.69 (1.96) 3* -.30 (.65) 5.45   
Item 9c removed 9 221.55(54) a .90 .04 (2.16) -.53 (1.99) 2* -.28 (.69) 5.45   
Item 14 removed 8 235.32(48) a .88 .05 (2.10) -.47 (1.76) 1* -.29 (.68) 5.12   
Item 9a removed 7 209.99(35) a .86 .33 (1.98) -.34 (1.59) 1* -.33 (.93) 5.12   
Item 13 removed 6 113.44(24) a .80 .30 (1.90) -.04 (1.68) 0 -.27 (.83) 5.23 2 2 
Resolved DIF in 3 items   121.74(39) a .79 -.29 (2.11) -.74 (1.01) 0 -.30 (.70) 5.23   
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in 
the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, 
items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; 
gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less ; hIndividual items are considered mis-fitting if their standardised 
residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are 
considered mis-fitting if their standardised residual fit value is greater than ±2.50, % of the sample; kNumber of item pairs with correlations greater 
than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may suggest the presence of an 
additional factor (i.e. multidimensionality).
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Differences in item functioning, between respondents with and without ASD, 
were explored with four iterations required to remove all uniform and non-uniform 
DIF (cf. Table 6.6).  The item-trait interaction increased, but not significantly 
(χ2diff=-8.30, df=-15, p>.05), and the PSI was similar. From these results, it may be 
concluded that DIF was not contributing to item misfit.  Overall, there are some 
differences in the functioning of the Sex-related behaviour and decisions subscale, 
across ASD and TD groups. However, these are small and do not hinder the valid 
and reliable function of this subscale across both groups. 
 
Table 6.6. ANOVA results, as part of DIF analysis of the Sex-related Behaviour and 
Decisions subscale 
 
    Items with significant…  
 Item trait interaction 
 
PSI uniform DIF non-uniform 
DIF 
Item with 
largest  
F-ratioa (F) 
χ2 (df) p 
Initial analysis 113.44  (24) <.001 .80 9aa, 9cc, 9dd 9aa, 10a, 11 9aa  (487.88) 
Second iterationb    9cc 9dd, 10a 9cc (17.88) 
Third iteration     9dd 9dd, 10a 9dd (16.76) 
Fourth iteration 121.74 (39)  <.001 .79 - - - 
a Item with the largest F-ratio was subsequently resolved by splitting it into two 
items, one which modelled the ASD group data, and another which modelled the TD 
data. After such item split, the analysis was run again, of which the results are 
presented in the subsequent row. 
b Each iteration involved the re-running of the Rasch analysis, as per process 
explained in Method and earlier scale’s results. 
 
 
Interest in Sexual Behaviours subscale  
Rasch analyses were undertaken on the Interest in sexual behaviours subscale, 
which is comprised of six items. After one item was necessarily rescored, all six 
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items displayed acceptable fit thus were retained. The Interest in sexual behaviours 
subscale had good reliability (PSI=.83) and the mean fit residual for persons was 
close to expected values (Residual Fit=-0.36; SD=0.67; Table 6.7). Eighty-three 
individuals (37.56% of the sample) had an extreme fit residual (greater than ±2.50). 
This suggests that these individuals provided more extreme responses (scoring higher 
or lower) than the average of the scale. More specifically, 79 respondents from this 
TD group scored zero out of a possible eight points, with a logit location of -4.05 
suggesting underfit. These individuals report having no difficulty related to their 
interests in sexual behaviour. Four respondents from this TD group scored 8 out of a 
possible 8 points, with a logit location of 6.32 suggesting overfit. Analysis excluding 
these 83 individuals produced scores which were not significantly different to the 
scores produced when they were included, t(138)=1.64, p>.05. Further, there were no 
meaningful improvements in PSI, mean person fit residual or mean item fit residual. 
Such over- and under-fit is not concerning here given that the SBS-III has been 
designed also for use by those with developmental difficulties. This is discussed 
further when the combined sample is analysed below. This is consistent with the 
mean person location on the latent continuum (-2.30; SD=2.09) which is suggesting 
that the TD sample was located at a lower level than the average of the scale.  
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Table 6.7 Evaluations of the Interest in sexual behaviours subscale, in the assessment of fit to the Rasch model and unidimensionality. 
 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in 
the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, 
items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; 
gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised 
residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are 
considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation 
greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may suggest the presence of 
an additional factor (i.e. multidimensionality). 
Participant 
group 
Changes madeb,c Number 
of items 
Item trait 
interaction  
χ2(df) 
Reliabilit
y (PSI)e 
Mean 
person 
location 
(SD)f 
Mean item fit 
residual (SD)g 
Mis-
fitting 
individual 
items (z)h 
Mean persons 
fit residual 
(SD)i 
% of  
mis-
fitting 
personsj 
No. of 
correlated 
items 
(r>0.30)k 
PCA 
Eigenvaluesl 
TD 
Initial Rasch analysis 6 44.98(24) .83 -2.10 (1.96) -0.48 (1.07)    0 -0.35 (.68) 29.41   
Item 5 rescored 6 59.17(18)a .83 -2.30 (2.09) -.86 (1.19)    0 -0.36 (.67) 37.56 4 pairs 2 
TD & ASD 
Initial Rasch analysis 6 198.89(24)a .78 -1.71 (1.75) -.79 (2.98) 4* -.37 (.77) 21.35   
Item 5 rescored 6 134.47(18) a .79 -1.90 (1.92) -1.28 (3.04) 4* -.35 (.74) 28.98   
Item 4 removed 5 75.05(15) a .74 -1.89 (1.83) -.68 (2.39) 2* -.29 (.68) 29.41   
Item 3 removed 4 45.51(12)a .71 -.71 (1.82) .14 (1.42) 0 -.21 (.66) 29.41 3 pairs 3 
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Local dependence was suggested by the correlation matrix of fit residuals 
revealing absolute values larger than 0.30 for four pairs of items, the largest of which 
was .47. Item 4 was present in three of these four pairs. Such correlations with Item 4 
would be expected given the broad focus of this item which asks “I would like to 
have sex with others: Yes/No.” PCA of the residuals found that the first and second 
eigenvalues explained 32.43% and 23.26% of the variance, respectively. To confirm 
this, the items which load strongly onto the first component, were compared to all 
items in this scale using a t-test. This showed no significant difference between the 
scores produced by the first component and those produced by the whole subscale, 
t(916) = 0.008, p>.05. Evaluation of the second component also suggests no 
significant difference, t(916) = -0.036, p>.05. Therefore, unidimensionality of the 
Interest in sexual behaviour scale can be assumed. In summary, use of the Interest in 
sexual behaviours subscale by individuals without ASD appears to be reliable and 
valid.  
To establish how the scale performed when used by those with ASD, Rasch 
analyses were subsequently undertaken using the whole sample (n=459). As also 
detailed in Table 6.7, two items required removal due to poor fit to the Rasch model, 
which were not removed in analysis of the TD sample. These two items (Q3: “I am, 
or have been, sexually attracted to someone: Yes/No; Q4: “I would like to have sex 
with others”: Yes/No) showed overfit which may reflect patterns in responses 
influenced by an obvious or socially desirable response option. However, such 
assumptions are made difficult for binary response options.  
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The revised Interest in sexual behaviour subscale had lower reliability 
(PSI=.71), mean fit values closer to zero, and a mean person location closer to zero, 
than found for the TD sample (Table 6.7). Therefore, the level of difficulties related 
to sexual interest, targeted by this subscale, is closer to that of individuals with ASD 
than without ASD. This is also shown in Figure 6.4, by there being an almost two-
fold increase in frequency of TD person thresholds located at the extreme logit 
location of approximately -4, compared to the ASD group. A DIF analysis found no 
significant differences (p>.05) in item functioning between participants with or 
without an ASD. Overall, while there were some differences in the functioning of the 
Interest in sexual behaviour subscale across ASD and TD groups, it remains valid 
and reliable for both.  
Figure 6.4. Person-Item Threshold Distribution of Interest in sexual behaviour subscale, ASD 
& TD sample. Note. The top section (above the logit scale) plots the location of person 
thresholds along the logit scale; x-axis. The frequency of each location is indicated by y-axis. 
Individuals have been separated by diagnostic group to facilitate group comparison. The 
bottom section (below the logit scale) is an inverse frequency plot of item thresholds against the 
y-axis. 
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Negative sexual experiences subscale 
Rasch analyses were undertaken on Negative sexual experiences subscale, 
which is comprised of four items. As shown in Table 6.8, no items required rescoring 
to correct the order of scoring categories. Each item showed acceptable fit to the 
Rasch model, therefore all four items were retained.  The Negative sexual 
experiences subscale had good reliability (PSI=.68) and the mean fit residual for 
persons was close to expected values (Residual Fit=0.02; SD=0.73). The mean 
person location on the latent continuum was -0.77 (SD=1.37).  
Of this TD sample, 117 individuals (52.94%) had an extreme fit residual 
(greater than ±2.50). This is likely attributed to by the small number of items making 
it difficult to target the full range of person locations present in the sample.  More 
specifically, 95 respondents from this TD group scored zero out of a possible four 
points, with a logit location of -2.02 suggesting underfit. These individuals report 
having had no negative sexual experiences. Twenty-two respondents from this TD 
group scored 4 out of the possible 4 points, with a logit location of 2.01 suggesting 
overfit. Analysis excluding these 117 individuals produced scores which were 
significantly different to the scores produced when they were included, t(103)=3.36, 
p<.05. However, removing these extreme cases also reduced the PSI suggesting very 
poor reliability. This is caused by the measurement error being proportionally much 
greater than the accuracy of measurement.  
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Table 6.8. Evaluations of the Negative Sexual Experiences subscale, in the assessment of fit to the Rasch model and unidimensionality. 
 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in 
the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, 
items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; 
gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised 
residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are 
considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation 
greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may suggest the presence of 
an additional factor (i.e. multidimensionality).
Participant group Changes made Number 
of items 
Item trait 
interaction 
Reliability 
(PSI)e 
Mean 
person 
location 
(SD)f 
Mean item 
fit residual 
(SD)g 
No. of mis-
fitting 
individual 
itemsh 
Mean persons 
fit residual 
(SD)i 
% of  
mis-fitting 
personsj 
No. of 
correlated 
items >.30k 
No. of PCA 
Eigenvalue
s >20%l χ2(df) 
TD 
Initial Rasch analysis 
 
4 30.26(8)a .68 -.77 (1.37) 0.72 (1.41) 0 .02 (.73) 52.94 4 pairs 3 
TD & ASD 
Initial Rasch analysis 4 84.12(8)a .70 -.71 (1.38) .77 (2.40) 1* .02 (.71) 53.16 5 pairs 3 
Item 21 removed 3 54.00(3)a Not estimated  0     
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Local dependence was suggested by the correlation matrix of fit residuals 
revealing absolute values larger than 0.30 for four pairs of items, the largest of which 
was -.42. Item 19 was present in three of these four pairs. Item 19 asks “I have 
agreed to have sex with someone and regretted it afterwards: Yes/No.” An 
individual’s response to this item is likely associated with their response to other 
items about negative sexual experiences; such correlations are expected. PCA of the 
residuals found that the first, second, and third eigenvalues explained 39.09%, 
35.44%, and 24.15% of the variance respectively, leaving only 1.32% remaining 
unexplained by these three components. However, the first component does not 
function independently, suggested by its inability to predict the location of 60% of 
the sample, due to extreme scores. Of this 60% that did not fit the Rasch model, 
72.80% scored the minimum score of zero while the remaining 27.20% scored the 
maximum score of three. Of the 27.20% with maximum scores on this negative 
sexual experiences subscale, most (83.78%) were female. Therefore, t-test 
comparisons were not possible. An alternate method of comparing scores between 
the first and second factor (Smith, 2002), was also not possible as it too uses the 
person location estimates as the basis of comparison. While having good reliability, 
this subscale may not cleanly assess a singular construct.   
To establish how the scale performed when used by those with ASD, Rasch 
analyses were subsequently undertaken using the whole sample (n=459). As detailed 
in Table 6.8, one item had an excessive fit residual (z=3.16). However, removal of 
this item caused the Rasch analysis to have difficulty estimating the reliability of this 
subscale with the remaining three items. This indicated that scores cannot be reliably 
estimated with item 21 removed; more items are needed for the scale, Therefore, the 
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mis-fitting item was retained. When completed by individuals with and without 
ASD, this subscale functioned more reliably (PSI=.70). The mean of fit residuals for 
items and persons, as well the mean person location, were similar to that for the TD 
sample (Table 6.8). Figure 6.5 showed that both the ASD and TD groups had 
extreme person thresholds. A DIF analysis found no significant differences (p>.05) 
in item functioning between participants with or without an ASD. Overall, the 
Negative sexual experiences subscale functions in a very similar manner across ASD 
and TD groups, with good reliability. It would however, benefit from additional 
items to improve functioning and threshold spread. 
 
Figure 6.5. Person-item threshold distribution of Negative sexual experiences 
subscale, ASD & TD sample. Note. The top section (above the logit scale) plots the 
location of person thresholds along the logit scale; x-axis. The frequency of each 
location is indicated by y-axis. Individuals have been separated by diagnostic group 
to facilitate group comparison. The bottom section (below the logit scale) is an 
inverse frequency plot of item thresholds against the y-axis. 
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Socialising scale (SocS) 
Previous factor analysis had supported the single-factor structure of the 
Socialising scale (SocS) which comprises 14 items (Chapter 5). Such dimensionality 
would also be evaluated through Rasch analysis of this scale. Initial Rasch analysis 
indicated that two items required re-scoring followed by the iterative removal of four 
items due to poor fit (Table 6.9). Note that in the first step of item removal, Item 4 
and Item 4a were removed simultaneously. This was due to these two items being 
linked, that is, the respondents’ answer to Item 4 dictated whether or not they were 
presented with Item 4a. For this reason, these items cannot be separated and the poor 
functioning of Item 4 (z=10.76) necessitated the removal of Item 4a also. 
The modified Socialising scale had good reliability (PSI=.80). The mean fit 
residual for persons was close to expected values (Residual Fit=-0.14; SD=0.41), 
with only two respondents having an extreme fit residual value (greater than ±2.50). 
The mean person location on the latent continuum was appropriate 
(M=-.50; SD=1.49). 
Local dependence was suggested by two pairs of items having absolute values 
larger than 0.30 (item 1 & 14 r=-.33; item 8 & 11 r=-.33). PCA of the residuals did 
not identify an eigenvalue which explained more than 20% of the shared residual 
variance. Therefore, unidimensionality can be assumed for the Socialising scale; 
consistent with previous confirmatory factor analysis. In summary, use of the 
Socialising scale by TD individuals provides reliable and valid measurement of this 
singular construct. 
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Table 6.9. Evaluations of the Socialising scale, in the assessment of fit to the Rasch model and unidimensionality; TD sample. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step 
taken in the analysis process. 
aNon-significant interaction indicates invariance; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a 
standardised residual fit value outside of ±2.5, items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean 
person locations closer to zero are expected ; gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual 
items are considered mis-fitting if their standardised residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero 
and its SD to be close to 1.0 or less; jIndividual persons are considered mis-fitting if their standardised residual fit value is greater than ±2.50; 
% of the sample; kNumber of item pairs with a correlation greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger 
eigenvalues (≥20%) are counted, and may suggest the presence of an additional factor (i.e. multidimensionality). 
Changes madeb,c Number 
of items 
Item trait interaction Reliability 
(PSI)e 
Mean person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
Mis-fitting  
items (z)h 
Mean person 
fit residual 
(SD)i 
% of  
mis-fitting 
personsj 
Correlated 
items r>.30k 
PCA 
Eigenvalues 
>20%l χ2 Pa 
Initial Rasch analysis 14 464.61(84) <.001 .73 -0.34 (0.82) 0.26 (3.66) 4 -0.08 (.55) 0   
Items 1 & 4a rescored 14 303.79(84) <.001 .73 -0.37 (0.95) 0.17 (3.56) 4* -0.09 (.50) 0   
Item 4 & 4a removed 12 134.19(72) <.001 .78 -0.46 (1.16) -0.04 (2.12) 1* -0.13 (.48) 0.44    
Item 13 removed 11 99.21(66) .005 .80 -0.52 (1.31) -0.13 (1.66) 1* -0.14 (.44) 0.88   
Item 10 removed 10 84.03(60) .022 .80 -0.50 (1.49) -0.39 (1.41) 0 -0.14 (.41) 0.88 2 0 
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To establish how the scale performed when used by individuals with ASD, 
Rasch analyses were subsequently undertaken using the whole sample (n=459). As 
detailed in Table 6.10, the same two items required rescoring for this combined 
sample as for the TD sample. Five items were removed iteratively due to poor fit to 
the Rasch model, three of which had also been removed in the TD analysis. The 
revised Socialising scale had lower reliability (PSI=.76) yet still acceptable, and 
similar mean fit residuals for persons, to that for the TD sample (Table 6.10). The 
mean person location on the latent continuum was closer to zero, suggesting that the 
level of social behaviour difficulties targeted by this scale is closer to that of 
individuals with ASD.  
Differences in item functioning, between respondents with and without ASD, 
were explored. Two iterations were required to remove all uniform and non-uniform 
DIF (cf.  Table 6.11). The item-trait interaction increased, but not significantly 
(χ2diff=-2.95, df=6, p>.05), and the PSI was only marginally decreased. From these 
results, it may be concluded that DIF was not contributing to item misfit. Overall, the 
Socialising scale functions reliably and validly, measures a single construct, and 
shows similar functionality, across both ASD and TD groups. 
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Table 6.10. Evaluations of the Socialising scale, in the assessment of fit to the Rasch model, unidimensionality, and DIF; combined ASD and 
TD sample. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step 
taken in the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of 
±2.5, items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are 
expected ; gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their 
standardised residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; 
jIndividual persons are considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item 
pairs with a correlation greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and 
may suggest the presence of an additional factor (i.e. multidimensionality).
Changes madeb,c Number 
of items 
Item trait 
interaction 
χ2(df) 
Reliability 
(PSI)e 
Mean person 
location (SD)f 
Mean item  
fit residual 
(SD)g 
Mis-fitting  
items (z)h 
Mean person fit 
residual (SD)i 
% of  
mis-fitting 
personsj 
Correlated 
items r>.30k 
PCA 
Eigenvalues 
>20%l 
Initial Rasch analysis 14 749.79(84)
a
 .72 -0.07 (0.79) 0.37 (5.14) 6 -0.10 (.69) 0   
Items 1 & 4a rescored 14 616.02(84)
a
 .73 -0.08 (0.92) 0.24 (4.93) 7 -0.13 (.66) 0   
Item 4 & 4a removed 12 232.37(72)
a
 .76 -0.10 (1.12) -0.12 (2.85) 4* -0.18 (.67) 0.22    
Item 13 removed 11 166.82(66)
a
 .80 -0.14 (1.25) -0.11 (2.28) 4* -0.18 (.64) 0.87   
Item 9 removed 10 134.88(60)
a
 .76 -0.09 (1.22) -0.01 (1.89) 1* -0.18 (.59) 0.87   
Item 1 removed 9 120.29(54)
a
 .77 -0.19 (1.28) -0.09 (1.49) 0 -0.19 (.55) 0.87 3 pairs 0 
DIF resolved in item 12   123.24(60)a .76 -0.21 (1.27) -0.14 (1.46) 0 -0.19 (.55) 0.87   
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Table 6.11. ANOVA results, as part of DIF analysis of the Socialising scale 
    Items with 
significant… 
 
 Item trait interaction PSI uniform 
DIF 
non-
uniform 
DIF 
Item with 
largest  
F-ratioa 
(F-ratio) 
χ2 (df) p 
Initial analysis 120.29  (54) <.001 .77 12 - 12 (19.52) 
Second iterationb 123.24 (60) <.001 .76 - - - 
a This item, with the largest F-ratio, was subsequently resolved by splitting it into two items, one 
which modelled the ASD group data, and another which modelled the TD data. After such item 
split, the analysis was run again, of which the results are presented in the subsequent row. 
b Each iteration involved the re-running of the Rasch analysis, as per process explained in Method 
and earlier scale’s results.  
 
 
Social Insight scale (SI) 
Previous factor analysis had supported the single-factor structure of the Social 
Insight scale (SI) which comprises six items. Such dimensionality would also be 
evaluated herein. Initial Rasch analysis confirmed that the scoring categories of all 
items were correctly ordered. All items had acceptable standardised residual fit 
values (within ±2.50), with the highest value being only -1.93. Therefore, all six 
items were retained. The Social Insight scale had adequate reliability (PSI=.55). The 
mean fit residual for persons was close to expected values (Residual Fit=-0.35; 
SD=0.79) as was the item fit (Residual Fit=-0.64; SD=0.96). However, when person 
and item fit was combined in the calculation of item-trait interaction, a significant 
value (χ2=74.95, df=24, p<.001) suggests misfit and variance. The mean person 
location (-1.61; SD=1.34) suggested that the TD sample was located at a lower level 
of social insight difficulty than the average of the scale.  
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Local dependence was suggested by correlations larger than ±0.30 for two 
pairs of items. PCA of the residuals found that the first and second eigenvalues 
explained 29.14% and 21.29% of the variance, respectively. To confirm this, the 
items which load strongly onto the first component (items 1, 2, and 4), were 
compared to all items in this scale using a t-test. This showed no significant 
difference between the scores produced by the first component and those produced 
by the whole subscale, t(458)=-1.87, p>.05. Evaluation of the second component 
(items 3, 5, and 6) suggested a significant difference when scores were obtained to 
that from the whole scale, t(458)=5.58, p<.05. In summary, use of the Social Insight 
scale by TD individuals is reliable but may contain variance which is not relevant to 
the construct.   
Rasch analyses were subsequently undertaken using the whole sample (n=459). 
Again, all scoring categories of all items were correctly ordered, and no items 
required removal. Reliability was better (PSI=.62), with improvement also for fit of 
person estimates to the Rasch model (M=-.23; SD=.86). Of note, the mean person 
location on the latent continuum was closer to zero (M=-.92; SD=1.31; Figure 6.6), 
suggesting that the level of social insight difficulties targeted by this scale is closer to 
that of individuals with ASD than those without ASD.  
 
126 
SOCIO-SEXUAL FUNCTIONING IN AUTISM 
 
 
 
Figure 6.6. Person-Item Threshold Distribution of the Social Insight scale, ASD & 
TD sample. Note. The top section (above the logit scale) plots the location of person 
thresholds along the logit scale; x-axis. The frequency of each location is indicated 
by y-axis. Individuals have been separated by diagnostic group to facilitate group 
comparison. The bottom section (below the logit scale) is an inverse frequency plot 
of item thresholds against the y-axis. 
 
Differences in item functioning, between respondents with and without ASD, 
were explored with four iterations required to remove all uniform and non-uniform 
DIF (see Table 6.12).  The item-trait interaction increased, but not significantly 
(χ2diff=-27.65, df=18, p>.05), and the PSI was decreased. From these results, it can be 
concluded that DIF was not contributing to item misfit. Overall, Social Insight is 
reliably measured by this SBS-III scale, in both individuals with and without ASD. 
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Table 6.12. ANOVA results, as part of DIF analysis of the Social Insight scale 
    Items with significant…  
 Item trait 
interaction 
PSI uniform 
DIF 
non-
uniform 
DIF 
Item with 
largest  
F-ratioa 
(F-ratio) χ
2 (df) p 
Initial analysis 88.82 (36) <.001 .62 1, 3 2, 5 3 (8.48) 
Second iterationb    1, 6 2 6 (38.23) 
Third iteration    - 2 2 (3.69) 
Fourth iteration 111.47 (54) .007 .59 - - - 
a This item, with the largest F-ratio, was subsequently resolved by splitting it into two items, 
one which modelled the ASD group data, and another which modelled the TD data. After 
such item split, the analysis was run again, of which the results are presented in the 
subsequent row. 
b Each iteration involved the re-running of the Rasch analysis, as per process explained in 
Method and earlier scale’s results.  
 
 
Romantic Relationships (RR) 
Previous factor analysis had suggested that there were three subscales within 
the Romantic Relationship Experience scale (RR), namely ‘problems in previous 
relationships’ (n=10), ‘amount of experience’ (n=6), and ‘interest in romantic 
relationships’ (n=6; Chapter 5). Rasch analyses were first undertaken on the RR 
scale as a whole, encompassing each of its 22 items.  
Initial Rasch analysis involved rescoring seven items then iteratively removing 
11 items due to poor fit to the Rasch model (Table 6.13). This resulted in the 
modified RR scale which had excellent reliability (PSI=.93). Mean fit residual 
values, for both persons and items, were close to expected values. The distribution of 
locations and item thresholds is shown in Figure 6.6, with a mean person location 
of -.21, SD=2.89. 
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Table 6.13. Evaluations of the Romantic Relationship Experience scale, in the assessment of fit to the Rasch model and unidimensionality; TD 
sample. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in the analysis 
process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, items with the 
largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; gMean item fit is expected to be 
close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised residual fit value is greater than ±2.50; iMean 
persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are considered mis-fitting if their standardised residual fit 
value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation greater than ±.30; lEigenvalues derived from PCA of the item residuals; 
larger eigenvalues (≥20%) are counted, and may suggest the presence of an additional factor (i.e. multidimensionality).
Changes madeb,c Number 
of items 
Item trait 
interaction 
χ2(df) 
Reliability 
(PSI)e 
Mean person 
location (SD)f 
Mean item  
fit residual 
(SD)g 
No. of  
mis-fitting  
itemsh 
Mean person fit 
residual (SD)i 
% of  
mis-fitting 
personsj 
No. of 
correlated 
items r>.30k 
No. of PCA 
Eigenvalues 
>20%l 
Initial Rasch analysis 22 1671.07 (132)a .91 -.70 (1.46) -0.49 (3.52) 16 -.26 (1.19) 2.20   
Items 6, 10a, 10b, 11a, 1d, 
11e, 11f rescored 
22 1629.24 (132) a .90 -.76 (1.60) -1.37 (4.20) 18* -.34 (1.17) 2.20   
Item 7 removed 21 1431.80 (126) a .91 -.78 (1.76) -1.39 (3.89) 17* -.32 (1.08) 2.64   
Item 11 removed 20 1292.99 (120) a .90 -.87 (1.69) -1.25 (3.82) 15* -.31 (1.07) 2.64   
Item 4 removed 19 1400.26 (114) a .90 -.86 (1.84) -1.24 (3.52) 14* -.26 (0.95) 2.64   
Item 6 removed 18 1440.32 (108) a .90 -.87 (2.01) -1.28 (3.21) 11* -.24 (0.86) 1.76   
Item 3 removed 17 932.09 (102) a .92 -.83 (2.27) -1.15 (2.88) 9* -.18 (0.72) 3.96   
Item 1 removed 16 829.52 (96) a .93 -.84 (2.54) -1.09 (2.43) 8* -.18 (0.61) 4.84   
Item 8 removed 15 961.22 (90) a .94 -.87 (2.79) -1.14 (1.98) 5* -.19 (0.53) 6.17   
Item 11e removed 14 865.29 (84) a .93 -.72 (2.74) -1.01 (1.87) 2* -.19 (0.51) 6.17   
Item 11g removed 13 664.39 (78) a .93 -.56 (2.69) -0.95 (1.79) 1* -.19 (0.49) 6.17   
Item 11b removed 12 544.47 (72) a .92 -.48 (2.58) -0.91 (1.77) 1* -.21 (0.48) 6.17   
Item 2 removed 11 319.04 (66) a .93 -.21 (2.89) -0.85 (1.35) 0 -.26 (.53) 7.05 18 pairs 1 
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Local dependence was suggested by correlations being larger than ±0.30 for 18 
of the 55 item pairs of residual variance. PCA of the residuals found that the first 
eigenvalue explained 32.16% of the variance which may indicate the presence of a 
secondary factor. To further explore this, the seven items which loaded most strongly 
onto the first component formed a testlet. Rasch analysis of this testlet produced 
person scores (locations) which were significantly different to the person scores 
estimated from all items, t(226)=-5.91, p<.05. Therefore, local independence and 
unidimensionality cannot be assumed for the RR scale. 
When the RR scale was completed by the whole sample (n=459), iterative 
removal of 14 of the 22 items was required before all remaining items fit the Rasch 
model adequately (standardised residual fit <2.50; Table 6.14). However, at such 
point, the reliability of the scale was extremely low (PSI=.12) and resolving DIF did 
not improve the functioning, as detailed below and in Table 6.15. It can be seen that 
with the earlier removal of Item 4, seven items continue to have poor fit (highlighted 
in boldface font in Table 6.14). The largest standardised fit residual, of these four 
items, was -5.52. At this iteration, the PSI was acceptable at .70. The PSI reduced 
steeply with each subsequent item deletion beyond this point. With consideration of 
this analysis’ inclusion of scores from both individuals with and without ASD, some 
item misfit is not surprising. In this situation, the maintenance of scale reliability may 
be prioritised over the deletion of all items with poor fit. Consideration might be 
given to threshold definitions, item location within the set of items in the scale, and 
other features, including item wording.  
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Table 6.14. Evaluations of the Romantic Relationship Experience scale, in the assessment of fit to the Rasch model, unidimensionality, and 
DIF; ASD and TD sample. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, items with the largest 
residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; gMean item fit is expected to be close to zero and its 
SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised residual fit value is greater than ±2.50; iMean persons fit is expected to be 
close to zero and its SD to be close to 1.0 or less; jIndividual persons are considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the 
sample; kNumber of item pairs with a correlation greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may 
suggest the presence of an additional factor (i.e. multidimensionality).
Changes madeb,c Number 
of items 
Item trait 
interaction 
χ2(df) 
Reliability 
(PSI)e 
Mean 
person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
No. of mis-
fitting  
itemsh 
Mean person 
fit residual 
(SD)i 
% of  
mis-fitting 
personsj 
No. of 
correlated 
items (r>0.30)k 
No. of PCA 
Eigenvalues 
>20%l 
Initial Rasch analysis 22 2929.35(132)a .90 -.67(1.38) -0.74(5.15) 19 -.35(1.41) 6.54   
Items 2, 6, 10, 11, 13, 16, 
17, 18, 22 rescored 
22 2600.75(132) a .89 -.72(1.51) -1.83(6.36) 20* -.35(1.35) 6.91   
Item 11 removed 21 2264.49 (126) a .88 -.79(1.45) -1.60(6.19) 18* -.33(1.32) 6.54   
Item 11e removed 20 2021.67 (120) a .86 -.72(1.39) -1.34(5.95) 17* -.33(1.29) 6.10   
Item 11c removed 19 1799..08(114) a .85 -.69(1.34) -1.15(5.67) 15* -.33(1.27) 4.14   
Item 11g removed 18 1544.79(108) a .83 -.63(1.28) -0.96(5.41) 14* -.33(1.19) 3.70   
Item 7 removed 17 1580.19(102) a .84 -.62(1.37) -1.05(5.35) 14* -.32(1.14) 3.05   
Item 11b removed 16 1304.59(96) a .81 -.58(1.29) -0.91(5.09) 12* -.31(1.09) 2.83   
Item 11f removed 15 1051.91(90) a .78 -.56(1.22) -0.74(4.73) 11* -.33(1.07) 2.61   
Item 11a removed 14 826.06(84) a .73 -.57(1.14) -0.61(4.27) 9* -.34(1.03) 1.74   
Item 11d removed 13 617.44(78) a .66 -.55(1.07) -0.49(3.75) 8* -.35(0.99) 1.74   
Item 4 removed 12 563.144(72) a .70 -.51(1.19) -0.54(3.87) 7* -.33(0.92) 1.53 10 1 
Item 12 removed 11 466.28(66) a .62 -.45(1.13) -0.34(2.25) 7* -.34(.89) 1.31   
Item 9 removed 10 300.74(60) a .49 -.57(0.99) -0.27(2.63) 4* -.31(.85) 1.31   
Item 11h removed 9 166.64(45) a .31 -.58(0.94) -0.20(1.83) 1* -.31(.82) 1.31   
Item 10a removed 8 116.89(32) a .12 -.53(.94) -0.17(0.82) 0 -.31(.76) 1.31  3 1 
Resolved DIF in 3 items 8 606.85(90) a .71        
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Figure 6.7. Person-item threshold distribution of Romantic Relationship Experience 
scale, ASD & TD sample. Note. The top section (above the logit scale) plots the 
location of person thresholds along the logit scale; x-axis. The frequency of each 
location is indicated by y-axis. Individuals have been separated by diagnostic group 
to facilitate group comparison. The bottom section (below the logit scale) is an 
inverse frequency plot of item thresholds against the y-axis. 
 
Of the 10 items removed, six had also been removed in the analysis of the TD 
sample. This suggests that these six items (items 4, 7, 11, 11b, 11e, & 11g) do not 
function well across either diagnostic group. The remaining four items, which 
required removal only when the ASD group was included, asked participants where 
they met their partner (common options given to select from), whether they felt they 
developed a close bond with their partner (yes/no), whether they found the 
relationship to be a good experience, bad experience, or neutral, and the reason that 
their previous relationship ended (eight options to choose from). The distribution of 
person-items thresholds is similar for the ASD and TD groups, in terms of spread 
along the logit and mean location (Figure 6.7).  
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Differences in item functioning, between respondents with and without ASD, 
were explored with four iterations required to remove all uniform and non-uniform 
DIF (see Table 6.15).  The item-trait interaction increased significantly 
(χ2diff=-43.71, df=18, p<.05), and the PSI was marginally improved. From these 
results, it may be concluded that resolving DIF in these items did not improve item 
fit. Overall, the RR scale functions reliably and validly across both ASD and TD 
groups, however, fit to the Rasch model differs. Possible multidimensionality is not 
surprising given previous exploratory factor analysis suggested a three-factor scale; 
which informed the creation of the subscales analysed next. This may also explain 
the aspects of poor functioning above.  
 
Table 6.15. ANOVA results, as part of DIF analysis of the Romantic Relationship 
Experience scale 
    Items with significant…  
 Item trait 
interaction 
PSI uniform 
DIF 
non-
uniform 
DIF 
Item with 
largest  
F-ratioa 
(F-ratio) χ
2 (df) p 
Initial analysis 563.14(72) <.001 .70 8, 11h, 13 - 8 (20.07) 
Second iterationb    9, 11h, 13 - 11h (12.36) 
Third iteration     9, 13 - 13 (12.45) 
Fourth iteration 606.85(90)  <.001 .71 - - - 
a This item, with the largest F-ratio, was subsequently resolved by splitting it into two items, one 
which modelled the ASD group data, and another which modelled the TD data. After such item 
split, the analysis was run again, of which the results are presented in the subsequent row. 
b Each iteration involved the re-running of the Rasch analysis, as per process explained in Method 
and earlier scale’s results.  
 
 
Problems in Previous Relationships subscale 
After rescoring one item, iterative removal of four poorly fitting items (z±2.50) 
was undertaken. Necessary removal of item 8 caused item 11 to have extreme values 
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which could not be modelled in a Rasch analysis. Therefore, item 8 and 11 were 
removed simultaneously at the second iteration (cf. Table 6.16). The modified 
Problems in previous relationships subscale had very good reliability (PSI=.97), 
good person fit, and reasonable overall item fit (Table 6.16). The mean person 
location on the latent continuum (-2.60; SD=6.41) suggested that the TD sample was 
located at a lower level than the average of the scale. 
Local dependence was suggested by correlations between two pairs of item 
residuals. PCA of the residuals found that the first eigenvalue explained 28.60% of 
the variance. The items which loaded most strongly onto the first component formed 
a testlet. This testlet produced person locations which differed significantly from the 
person locations estimated by the whole scale, t(226)=4.74, p<.05, suggesting 
multidimensionality.  
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Table 6.16. Evaluations of the Problems in previous relationships subscale, in the assessment of fit to the Rasch model and unidimensionality. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in the analysis 
process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, items with the 
largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; gMean item fit is expected to be 
close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised residual fit value is greater than ±2.50; iMean 
persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are considered mis-fitting if their standardised residual fit 
value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation greater than ±.30; lEigenvalues derived from PCA of the item residuals; 
larger eigenvalues (≥20%) are counted, and may suggest the presence of an additional factor (i.e. multidimensionality).
Sample Changes madeb,c Number of 
items 
Item trait  
interaction 
χ2(df) 
Reli-
ability 
(PSI)e 
Mean person 
location (SD)f 
Mean item  
fit residual 
(SD)g 
No. of 
mis-fitting  
itemsh 
Mean 
person fit 
residual 
(SD)i 
% of  
mis-fitting 
personsj 
No. of 
correlated 
items 
(r>.30)k 
No. of PCA 
Eigenvalues 
>20%l 
TD 
Initial Rasch analysis 10 491.54(60)a .96 -1.09(3.02) -1.63(3.96) 6 -.38(.59) 22.91   
Rescored 11e 10 545.71(60) a .96 -1.19(3.04) -1.77(4.02) 6* -.32(.67) 22.91   
Item 8 & 11 removed 8 217.37(48) a .98 -3.36(7.02) -1.81(2.12) 5* -.61(.90) 28.19   
Item 13 removed 7 42.12(35) .97 -2.60(6.41) -0.89(0.84) 0 -.51(.62) 28.19 2 1 
ASD &  
TD 
Initial Rasch analysis 10 609.17(60) a .96 -0.98 (3.04) -2.15 (5.31) 9 -0.33 (.59) 25.49   
Items 11e rescored 10 688.24(60) a .96 -1.05 (3.12) -2.29 (5.32) 9* -0.26 (.69) 25.49   
Item 8 & 11 removed 8 317.944(48) a .98 -2.34 (6.08) -1.97 (2.33) 4* -0.46 (.88) 29.85 2  1 
Item 11c removed 7 263.64(35) a .99 -5.02 (10.26) -1.73 (2.11) 3* -0.44 (.79) 29.85   
Item 11g removed 6 215.84(30) a .99 -2.53 (6.86) -1.56 (2.12) 2* -0.41 (.74) 29.85   
Item 11d removed 5 190.63(25) a .98 -2.11 (6.80) -1.89 (2.48) 2* -0.41 (.67) 29.85   
Item 11f removed 4 190.89(16) a .97 -1.54 (6.67) -2.18 (2.29) 2* -0.47 (.56) 29.85   
Item 11h removed 3 51.99(9) a .95 -1.02 (6.31) -1.73 (1.29) 1* -0.44 (.39) 29.85 3 2 
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Subsequent Rasch analysis, using the whole sample, found that the iterative 
process of deleting items with standardised fit values greater than ±2.50 lead to only 
two items remaining (Table 6.16). When reviewing the size of mis-fitting individual 
items at each iteration, it is noted that the third iteration analysed eight items, four of 
which were mis-fitting with the largest residual value being -4.29. After this point, 
the subsequent item deletions (undertaken due to misfit) resulted in smaller 
improvements. While the difference in item-trait interaction was significant 
(χ2diff=265.95, df=39, p<.05), this can be influenced by the change in number of 
items. A DIF analysis undertaken at this third iteration showed that one item required 
splitting to resolve non-uniform DIF. The change in the model was not significant 
(χ2diff=0.26, df=4, p>.05). This suggests that these items do not contain enough DIF 
to significantly hinder the function of the scale. Therefore collectively, it could be 
argued that the eight items retained at iteration three comprise the best functioning 
version of this subscale, when completed by both individuals with and without ASD.  
The distributions of person-item thresholds are shown in Figure 6.8. It can be 
seen that there is a high frequency for the lowest person thresholds, which is slightly 
lower than the lowest item threshold. Overall, the Problems in previous relationships 
subscale functions reliably when used by both ASD and TD groups.  
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Figure 6.8. Person-item threshold distribution of Problems in previous relationships 
subscale, ASD & TD sample. Note. The top section (above the logit scale) plots the location 
of person thresholds along the logit scale; x-axis. The frequency of each location is indicated 
by y-axis. Individuals have been separated by diagnostic group to facilitate group 
comparison. The bottom section (below the logit scale) is an inverse frequency plot of item 
thresholds against the y-axis. 
 
Amount of Experience subscale 
Rasch analyses were undertaken on the Amount of experience subscale, which 
is comprised of six items. After rescoring three items, no items required removal. 
The modified subscale had very good reliability (PSI=.87) and overall mean person 
fit (Table 6.17). However, the overall mean item fit residual was larger, suggesting 
accumulated misfit.  
Local dependence was suggested by the correlations between eight pairs of 
item residuals being larger than ±.30. PCA of the residuals found that the first 
eigenvalue explained 39.87% of the variance. Items 9, 10a, and 11a loaded most 
strongly onto the first component (absolute values) and predicted significantly 
different person locations compared to the whole scale t(226)=-2.50, p<.05. 
Therefore, unidimensionality cannot be confirmed for this subscale. In summary, use 
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of the revised Amount of experience subscale by individuals without ASD is reliable 
and valid, however may contain some construct-irrelevant variance.  
Rasch analyses were subsequently undertaken using the whole sample (n=459). 
As detailed in Table 6.17, only one item required removal due to having a 
standardised residual fit value ±2.50. Figure 6.9 shows that items are needed at the 
low end of this scale, to better discriminate between individuals who have very low 
levels of difficulty related to the amount of experience in relationships. No 
significant differences in item functioning, between respondents with and without 
ASD, were found (p>.05). Overall, the Amount of experience subscale is a valid and 
reliable measure across both ASD and TD groups. 
 
Figure 6.9. Person-item threshold distribution of Amount of experience subscale, 
ASD & TD sample. Note. The top section (above the logit scale) plots the location of 
person thresholds along the logit scale; x-axis. The frequency of each location is 
indicated by y-axis. Individuals have been separated by diagnostic group to facilitate 
group comparison. The bottom section (below the logit scale) is an inverse frequency 
plot of item thresholds against the y-axis. 
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Table 6.17. Evaluations of the Amount of experience subscale, in the assessment of fit to the Rasch model, and unidimensionality. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step 
taken in the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of 
±2.5, items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are 
expected ; gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their 
standardised residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; 
jIndividual persons are considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item 
pairs with a correlation greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20) are counted, and 
may suggest the presence of an additional factor (i.e. multidimensionality). 
 
 
 Changes madeb,c Number 
of items 
Item trait 
interaction 
Reliability 
(PSI)e 
Mean 
person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
No. of 
mis-fitting  
itemsh 
Mean person 
fit residual 
(SD)i 
% of  
mis-fitting 
personsj 
No. of 
correlated 
items r>.30k 
No. of PCA 
eigenvalues 
>20%l 
χ2(df)         
TD Initial Rasch analysis 6 136.19(36)a .92 .48(2.74) -.53(.64) 0 -.15(.94) 7.05   
 Rescored 10a, 10b, 11a 6 40.37(30) a .87 .85(2.91) -1.47(.73) 0 -.28(.42) 7.05 8 1 
ASD & TD 
Initial Rasch analysis 6 364.67(36) a .88 .34(1.92) -.67(1.38) 0 -0.23(.43) 14.09   
Rescored 10a, 10b, 11a 6 259.59(36) a .85 .37(2.02) -1.39(1.39) 1* -0.30(.55) 14.09   
Item 9 removed 5 132.48(30) a .81 .15(1.82) -1.10(1.09) 0 -0.29(.57) 14.09 4 2 
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Interest in Romantic Relationships subscale 
Rasch analyses were undertaken on the third subscale, Amount of experience, 
which is comprised of six items. All scoring categories were correctly ordered 
though three items required removal (Table 6.18). Such deletions caused very poor 
functioning of this subscale (Table 6.18).  
To establish how the scale performed when used by those with ASD, Rasch 
analyses were subsequently undertaken using the whole sample (n=459). The person-
item threshold distribution, from the initial Rasch analysis, suggested that there were 
no item thresholds which align with the lower levels of difficulty related to interest in 
relationships (Figure 6.10). Therefore, these lower levels cannot be reliably measured 
by the current items. This also explains the poor reliability as indicated the PSI. The 
same items required removal, as for the TD sample, and had the same effect of 
reducing the PSI to a very low level (Table 6.18). There were no significant 
differences in item functioning between respondents with and without ASD (p>.05).  
Overall, this subscale does not function reliably when used by both ASD and TD 
samples.  
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Table 6.18. Evaluations of the Interest in romantic relationships subscale, in the assessment of fit to the Rasch model and unidimensionality. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in 
the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, 
items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; 
gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised 
residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are 
considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation 
greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may suggest the presence of 
an additional factor (i.e. multidimensionality).
Sample 
 
 
 
 
 
TD 
Changes madeb,c Number 
of items 
Item trait interaction Reliability 
(PSI)e 
Mean 
person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
No. of mis-
fitting  
itemsh 
Mean person 
fit residual 
(SD)i 
% of  
mis-fitting 
personsj 
No. of 
correlated 
items r>.30k 
No. of PCA 
eigenvalues 
>20%l 
χ2(df) p 
Initial Rasch analysis 6 34.01(18) .013 .40 -1.51(.92) 0.51(1.59) 1* -0.07(.61) 37.00   
Item 7 removed 5 23.09(15) .082 .41 -1.51(.83) 0.90(2.04) 1* -0.04(.61) 47.58 4 3 
Item 1 removed 4 13.44(8) .098 .21 -1.51(.71) 0.71(1.75) 1* -0.08(.64) 54.19   
 
 
 
ASD &  
TD 
Item 4 removed 3 7.45(6) .281 .04 -1.54(.61) 0.39(1.15) 0 -0.17(.69) 62.99   
Initial Rasch analysis 6 70.39(24) <.001 .39 -1.35(.87) 0.62(2.29) 1* -0.03(.59) 33.77   
Item 7 removed 5 52.98(15) <.001 .39 -1.35(.83) 0.98(2.32) 1* -0.01(.59) 43.36 4 3 
Item 1 removed 4 44.37(8) <.001 .21 -1.31(.71) 0.91(2.15) 1* -0.05(.62) 49.67   
Item 4 removed 3 27.51(6) <.001 -.04 -1.27(.58) 0.72(1.79) 0 -0.09(.67) 58.61   
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Figure 6.10. Person-Item Threshold Distribution of Interest in romantic relationships 
subscale, ASD & TD sample. Note. The top section (above the logit scale) plots the location 
of person thresholds along the logit scale; x-axis. The frequency of each location is indicated 
by y-axis. Individuals have been separated by diagnostic group to facilitate group 
comparison. The bottom section (below the logit scale) is an inverse frequency plot of item 
thresholds against the y-axis. 
 
Sex Education (SxEd) 
Previous factor analysis suggested that there were three subscales within the 
Sex Education scale (SxEd), namely ‘safe sex’, ‘learning about sex’, and ‘sources of 
learning’ (Chapter 5). The first two subscales comprised of three items each with the 
third subscale comprising of four items. To confirm such dimensionality, Rasch 
analyses were first undertaken on the SxEd scale as a whole, encompassing each of 
its 10 items. Two items required rescoring, after which all items had acceptable fit 
residual values thus item removal was not required (Table 6.19). A non-significant 
item trait interaction test of fit (p=.01) suggests overall fit of the data to the Rasch 
model and invariance along the latent trait (Hendriks, et al., 2012). However, the low 
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PSI (.37) indicates poor reliability and difficulty distinguishing between persons 
based on their latent trait locations.  
The level of difficulties related to sex education, as reported by this TD 
sample, was lower than the level targeted by this scale. This is suggested by the 
negative mean person location and the threshold distribution plot in Figure 6.11. 
However, the location of most individuals along the latent trait was still captured by 
the items; only 2.20% of the sample had a location more extreme than the item 
threshold locations. Item fit and person fit to the Rasch model was good (Table 6.19). 
Two item pairs of residual variance had large correlations (-.40 and .41) suggesting a 
small amount of local dependence. However, PCA of the residual variance failed to 
find evidence suggesting the presence of multiple dimensions, with all individual 
eigenvalues explaining less than 20% of the variance. Therefore, the Sex Education 
scale appears to have good fit to the Rasch model and meets the assumption of 
unidimensionality, however is limited by low reliability. An alternative measure of 
reliability is Cronbach’s alpha, which in this case was also low (.42; Cohen, 1992).  
To establish how the scale performed when used by those with ASD, Rasch 
analyses were subsequently undertaken using the whole sample (n=459). Overall, the 
results were similar to that of the TD sample. One item required rescoring, after 
which all individual items had acceptable fit to the Rasch model. Person fit was good 
and the scale appears to be unidimensional. The PSI continued to be very low, due to 
the error variance being proportionally larger than the measurement variance (Table 
6.19). The Cronbach’s alpha statistic was higher (Cɑ=.44) but still below a desired 
level.  
143 
SOCIO-SEXUAL FUNCTIONING IN AUTISM 
Table 6.19. Evaluations of the Sex Education scale, in the assessment of fit to the Rasch model, unidimensionality, and DIF. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step 
taken in the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of 
±2.5, items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are 
expected ; gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their 
standardised residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; 
jIndividual persons are considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item 
pairs with a correlation greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and 
may suggest the presence of an additional factor (i.e. multidimensionality).
 
 
 
Changes madeb,c Number 
of items 
Item trait interaction Reliability 
(PSI)e 
Mean 
person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
No. of mis-
fitting  
itemsh 
Mean person 
fit residual 
(SD)i 
% of  
mis-fitting 
personsj 
No. of 
correlated 
items r>.30k 
No. of PCA 
eigenvalues 
>20%l 
χ2(df) p 
TD 
Initial Rasch analysis 10 118.15(50) a .18 -1.79(0.69) -1.27(.93) 1 -.39(.66) 2.20   
Item 5 & 6 rescored 10 76.01(50) .010 .37 -1.97(1.01) -0.76(.57) 0 -.32(.67) 2.20 2 0 
ASD & TD 
Initial Rasch analysis 10 148.91(50) a .26 -1.63(.74) -1.36(2.00) 2 -0.34(.64) 1.31   
Item 5 rescored 10 112.61(50) a .35 -1.74(.94) -1.05(1.47) 0 -0.29(.64) 1.31 2 0 
DIF resolved item 8  106.21(61) a .36 -1.61(.96) -0.89(1.45) 0 -0.29(.63) 1.31   
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Figure 6.11. Person-item threshold distribution of Sex Education scale, ASD & TD 
sample. Note. The top section (above the logit scale) plots the location of person 
thresholds along the logit scale; x-axis. The frequency of each location is indicated 
by y-axis. Individuals have been separated by diagnostic group to facilitate group 
comparison. The bottom section (below the logit scale) is an inverse frequency plot 
of item thresholds against the y-axis. 
 
Potential differences in item functioning, between respondents with and 
without ASD, were explored. Two iterations were required to remove all uniform 
and non-uniform DIF. This involved splitting Item 8, F-ratio=8.87. The item-trait 
interaction decreased, but not significantly (χ2diff=6.4, df=11, p>.05), and the PSI 
increased slightly from .35 to .36. From these results, it may be concluded that DIF 
was not contributing to item misfit.   
In summary, the Sex Education scale functions consistently across both ASD 
and TD groups. It shows good item and person fit to the Rasch model, some 
mis-targeting but its item threshold locations along the latent trait capture most of the 
person locations, appears to contain only small amount of local dependence, and is 
unidimensional. The significant limitation of the Sex Education scale continues to be 
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its poor reliability (PSI), across both ASD and TD groups. This scale requires 
redevelopment, as discussed later. 
Safe Sex subscale 
Initial Rasch analysis of the three items comprising the Safe Sex subscale, 
indicated a very low PSI (Table 6.20). Review of the respondents total scores showed 
that, of the 227 individuals in the TD sample, 200 individuals had a total score of 0 
(n=196) or 3 (n=4); all of which were classed as extreme scores by the RUMM2020 
program. Therefore, information from the remaining 27 individuals (who scored 1 or 
2 on this subscale) is not sufficient to allow discrimination between individuals. The 
Cronbach’s alpha (.63) suggests basic reliability. No items contained disordered 
thresholds and each item had acceptable fit to the Rasch model. Significant local 
dependence and the presence of three dimensions was noted, however the limited 
data makes interpretation of such results difficult. This subscale is significantly 
limited by its small number of items. 
To determine whether the Safe Sex subscale performed better when completed 
by those with ASD, Rasch analyses were subsequently undertaken using the whole 
sample (n=459).  A very similar pattern of results was obtained (Table 6.20). Of the 
459 individuals in the combined ASD and TD sample, 402 individuals had a total 
score of 0 (n=394) or 3 (n=8); all of which were classed as extreme scores. The 
person-item threshold distribution shows that all person threshold locations were 
within the range of item threshold locations (Figure 6.12). A DIF analysis found no 
significant differences (p>.05) in item functioning between participants with or 
without an ASD.  Overall, the small number of items and large proportion of similar 
scores, makes evaluation of the Safe Sex subscale and its functioning difficult.  It  
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Table 6.20. Evaluations of the Safe Sex, Learning about Sex, and Sources of Learning subscales in the assessment of fit to the Rasch model and 
unidimensionality. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in the analysis 
process; x indicates a value which could not be estimated. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, items with the 
largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; gMean item fit is expected to be 
close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised residual fit value is greater than ±2.50; iMean 
persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are considered mis-fitting if their standardised residual fit 
value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation greater than ±.30; lEigenvalues derived from PCA of the item residuals; 
larger eigenvalues (≥20%) are counted, and may suggest the presence of an additional factor (i.e. multidimensionality).
Subscale Sample Changes madeb,c Items 
(n) 
Item-trait  
interaction 
PSIe Mean person 
location (SD)f 
Mean item  
fit residual 
(SD)g 
Mis-
fitting  
itemsh 
Mean 
person fit 
residual 
(SD)i 
% of  
mis-fitting 
personsj 
Correlated 
items 
(r>.30)k 
Eigenvalues 
>20%l 
  χ2(df) p 
Safe Sex 
TD Initial Rasch analysis 3 2.69(3) .441 x -.79(.73) .72(1.28) 0 -.06(.34) 88.11 2 2 
ASD &  
TD 
Initial Rasch analysis 3 7.39(3) 
.061 
x -.48(.74) .84(1.66) 0 -.07(.43) 87.58   
Learning 
about Sex 
TD Initial Rasch analysis 3 23.48(9) .005 .33 -2.23(.93) .23(0.84) 0 -.14(.64) 46.69 2 2 
ASD &  
TD 
Initial Rasch analysis 3 34.75(9) 
a 
.27 -1.58(.96) .43(1.24) 0 -.15(.62) 36.17   
Sources of 
Learning 
TD Initial Rasch analysis 4 74.47(16) 
a .08 -.74(.91) -.48(2.39) 1* -.24(.59) 3.96   
 Item 5 rescored 4 33.33(12) 
a .26 -.95(1.28) -.37(1.19) 0 -.19(.72) 3.96 2 3 
ASD &  
TD 
Initial Rasch analysis 4 72.09(12) 
a 
.12 -.73(.95) -.16(3.93) 1 -.19(.65) 6.17   
 Item 5 rescored 4 52.93(12) 
a .17 -.82(1.18) -.34(2.45) 1* -.17(.74) 6.17   
 Item 5 removed 3 23.43(3) 
a x -.19(.52) 4.62(1.34) 3 .32(.56) 36.82   
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appears to have reasonable item fit and reliability however greater data for 
differentiation is needed, as discussed later. This subscale was derived from 
exploratory factor analysis and found to have a Cronbach’s alpha of .63 (Chapter 4). 
Discrepancy between the statistical methods used to determine factors is addressed in 
Chapter 8. 
 
Figure 6.12. Person-item threshold distribution of the Safe sex subscale, ASD & TD 
sample. Note. The top section (above the logit scale) plots the location of person 
thresholds along the logit scale; x-axis. The frequency of each location is indicated 
by y-axis. Individuals have been separated by diagnostic group to facilitate group 
comparison. The bottom section (below the logit scale) is an inverse frequency plot 
of item thresholds against the y-axis. 
 
Learning about Sex subscale 
Initial Rasch analysis of the Learning about sex subscale, indicated that each of 
its three items had correctly ordered thresholds and good fit to the Rasch model. 
Similar to the previous subscale, a low PSI and Cronbach alpha suggest poor reliability 
(Table 6.20). The person-item threshold distribution shows that many people provided 
responses which indicate a lower level of difficulty learning about sex, than the level 
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targeted by this subscale (Figure 6.13). Local dependence was suggested by two pairs 
of item residuals having a correlation greater than 0.30. The presence of multiple 
factors was also suggested by two eigenvalues explaining more than 20% of the 
variance. Therefore, when completed by individuals without an ASD, the Learning 
about Sex subscale has good item fit however poor reliability and multiple dimensions.  
Responses from the whole sample, ASD and TD groups (n=459), were 
subsequently analysed. The results were similar to that of the TD group but with 
some indications of reduced functioning including a lower PSI, higher item-trait 
interaction, and larger mean person location (Table 6.20). Overall, it appears that the 
Learning about Sex subscale has poor reliability when completed by individuals with 
or without an ASD. Again, a large proportion of individuals had a total score of 0, 
suggesting that more items are needed at the lower end of this subscale to 
differentiate between these individuals, as also shown in Figure 6.13. This will also 
aid conclusions about the presence of local dependence between items, and multiple 
dimensions within the subscale; both of which are suggested by the current results. 
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Figure 6.13. Person-item threshold distribution of the Learning about sex subscale, ASD & 
TD sample. Note. The top section (above the logit scale) plots the location of person 
thresholds along the logit scale; x-axis. The frequency of each location is indicated by y-
axis. Individuals have been separated by diagnostic group to facilitate group comparison. 
The bottom section (below the logit scale) is an inverse frequency plot of item thresholds 
against the y-axis. 
 
Sources of Learning subscale 
The third subscale, Sources of learning, is comprised of four items. Initial 
Rasch analysis showed that one item required rescoring to correct disordered 
thresholds. Following this, all individual items fit the Rasch model adequately. This 
subscale did not have the issue of many total scores of 0, as discussed for the two 
previous subscales. Overall person fit was good and only 3.96% of the TD sample 
had an extreme score. This is also noted in the person-item threshold distribution plot 
shown in Figure 6.14. However, a PSI of .26 (Cronbach’s alpha=.31) is very low and 
suggests poor reliability. Local dependence and multiple dimensions also limits this 
scale’s functioning and the accurate assessment of such (Table 6.20).  
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To identify any differences in the functioning of this subscale, when 
completed by individuals with ASD, Rasch analyses also analysed responses from 
the whole sample (n=459). The same item required rescoring to correct disordered 
thresholds. Following this, one item had a large standardised fit residual value (-3.19) 
thus was removed. However, the removal of this item caused decreases in item and 
person fit as well as a very low PSI (Table 6.20). Therefore, such item removal was 
not accepted and the four original items were retained. Fit to the Rasch model and 
indications of reliability were similar to that of the TD sample. Overall, this subscale 
has poor reliability. The majority of person threshold locations were within the range 
of item threshold locations; Figure 6.14. In sum, this subscale has poor reliability and 
multiple dimensions may be present within it. Thus the three subscales of the Sex 
Education scale each require redevelopment. 
Figure 6.14. Person-item threshold distribution of the Sources of learning subscale, ASD & 
TD sample. Note. The top section (above the logit scale) plots the location of person 
thresholds along the logit scale; x-axis. The frequency of each location is indicated by y-
axis. Individuals have been separated by diagnostic group to facilitate group comparison. 
The bottom section (below the logit scale) is an inverse frequency plot of item thresholds 
against the y-axis. 
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Concerns scale (Conc) 
Previous factor analysis supported the single-factor structure of the Concerns 
scale (Conc) which comprises 10 items. Such dimensionality would also be 
evaluated through Rasch analysis of this scale. Initial Rasch analysis confirmed that 
the scoring categories of all items were correctly ordered, thus no corrections were 
required. All items had acceptable standardised residual fit values (within ±2.50). 
Therefore, all 10 items were retained in this scale. The Concerns scale is reliable 
(PSI=.77) and invariance is suggested by a non-significant item-trait interaction 
(Table 6.21). Overall item and person fit to the Rasch model was good and 9.25% of 
the sample had an extreme fit residual (greater than ±2.50).  
Local dependence was suggested by five correlations between pairs of item 
residuals being larger than ±0.30. Dimensionality was evaluated through PCA which 
revealed that the first eigenvalue explained 24.61% of the variance. Five items were 
identified as loading strongly on to this first eigenvalue; these formed a testlet for 
further analysis. A paired-samples t-test compared the person locations estimated by 
the whole scale to the person locations estimated by the testlet (n=5 items). The 
difference between the estimates produced was small and not statistically significant, 
t(226)=.63, p>.05. Therefore, unidimensionality can be assumed. Overall, the 
Concerns scale functions very well when completed by TD individuals. This is 
indicated by good reliability statistics, adequate fit to the Rasch model, and being 
unidimensional despite some local dependence.  
To determine the functioning of the Concerns scale when completed by 
individuals with ASD, Rasch analysis using the whole sample (n=459) was 
undertaken. The scale continued to function well with the inclusion of individuals 
with ASD (Table 6.21). The item-trait interaction increased exceeding the cut-off for 
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significance, however this is likely attributed to by the greater number of 
observations. The PSI remained at .77 suggesting reliability. Two items required 
removal due to poor fit. However, this did not result in any notable change in scale 
functioning. A lower mean person location suggests that the level of concern targeted 
by the scale was better aligned to the level of concern reported by those with ASD. 
This is also shown in the person-item threshold distribution plot, by the extreme 
scorers at the low end being less frequent within the ASD group (Figure 6.15). The 
greater number of thresholds (displayed as the plotted columns in Figure 6.15), 
compared to previously analysed scales and subscales, allows for more specific 
understanding of the person’s level of trait – in this case the level of concern. 
Overall, Figure 6.15 shows a well-functioning scale. DIF analysis confirmed that 
there is no significant difference (p>.05) in item functioning between participants 
with or without an ASD. In sum, The Concerns scale functions reliably across both 
ASD and TD groups and adheres to the Rasch assumption of unidimensionality. 
 
Figure 6.15. Person-item threshold distribution of the Concerns scale, ASD & TD sample. 
Note. The top section (above the logit scale) plots the location of person thresholds along the 
logit scale; x-axis. The frequency of each location is indicated by y-axis. Individuals have 
been separated by diagnostic group to facilitate group comparison. The bottom section 
(below the logit scale) is an inverse frequency plot of item thresholds against the y-axis. 
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Table 6.21. Evaluations of the Concerns scale, in the assessment of fit to the Rasch model and unidimensionality. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step 
taken in the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of 
±2.5, items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are 
expected ; gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their 
standardised residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; 
jIndividual persons are considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item 
pairs with a correlation greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and 
may suggest the presence of an additional factor (i.e. multidimensionality).
Sample Changes madeb,c Number 
of items 
Item-trait 
interaction 
Reliability 
(PSI)e 
Mean 
person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
No. of 
mis-fitting  
itemsh 
Mean 
person fit 
residual 
(SD)i 
% of  
mis-
fitting 
personsj 
No. of 
correlated 
items 
(r>.30)k 
No. of PCA 
eigenvalues 
>20%l 
χ2(df) p 
TD Initial Rasch analysis 10 78.29(60) 
.057 
.77 -.66(1.40) .05(1.34) 0 -.26(.74) 9.25 5 1 
ASD &  
TD 
Initial Rasch analysis 10 124.26(60) a .75 -.11(1.29) -.11(1.56) 1* -.25(.81) 5.88   
Item 7 removed 9 154.52(54) a .75 -.09(1.33) -.15(1.59) 1* -.28(.80) 6.75   
Item 6 removed 8 158.06(48) a .74 -.15(1.38) -.33(1.24) 0 -.32(.78) 7.84 7 1 
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Attraction Scale (Att) 
Previous factor analysis suggested that the Attraction scale comprised of three 
subscales, namely ‘attraction to males’, ‘attraction to females’, and ‘features that are 
attractive.’ Each subscale comprised of three items. The Attraction scale was first 
analysed in its entirety; a process which also evaluated its dimensionality. Initial 
Rasch analysis of the nine items revealed that Item 1 functioned very poorly and its 
parameters could not be estimated. To explore the possible issues with this item, the 
ASD data was temporarily included to increase the amount of data available for 
analysis and allow estimations. It was revealed that the thresholds for Item 1 were 
aligned very differently to the other items within this scale. Item 1 asked respondents 
“what do you think that others find attractive in you?” and respondents could select 
one or more options from a list or select ‘other’. Given this item’s poor functioning, 
it was removed from the analysis.  
Remaining analysis of the Attraction scale, as completed by individuals 
without an ASD, indicated very good reliability as well as person and item fit (Table 
6.22). A mean person location of -1.13 suggests that individuals scored lower than 
the level targeted by the scale (Figure 6.16). Notable local dependence was found, 
with correlations between 16 pairs of item residual values being larger than ±0.30. 
Multiple dimensions were also suggested by the presence of two eigenvalues which 
explained more than 20% of the variance. One eigenvalue had the first six items 
loading strongly on to it, while the second eigenvalue had the final two items loading 
strongly onto it. Therefore, these two items appear to be measuring a different factor 
than that earlier items. Here participants are asked how often they have been 
attracted to multiple males (Item 6a) and multiple females (Item 6b). The earlier 
items enquire more so about attraction to one individual, as different to items 6a and 
6b. .  
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Table 6.22. Evaluations of the Attraction scale, in the assessment of fit to the Rasch model, unidimensionality, and DIF. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step 
taken in the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of 
±2.5, items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are 
expected ; gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their 
standardised residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; 
jIndividual persons are considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item 
pairs with a correlation greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and 
may suggest the presence of an additional factor (i.e. multidimensionality).
Sample Changes madeb,c Number 
of items 
Item-trait 
interaction 
Reliability 
(PSI)e 
Mean 
person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
No. of 
mis-fitting  
itemsh 
Mean 
person fit 
residual 
(SD)i 
% of  
mis-
fitting 
personsj 
No. of 
correlated 
items 
(r>.30)k 
No. of PCA 
eigenvalues 
>20%l 
 χ2(df) p 
TD 
Initial Rasch analysis 8 58.66(48) .139 .89 -1.16(1.40) -.18(.68) 0 -.20(.39) 2.20   
Rescored 4a, 5a, 5b 8 103.66(48) a .86 -1.13(1.50) -.13(1.07) 0 -.22(.42) 2.20 16 2 
ASD &  
TD 
Initial Rasch analysis 9 99.93(54) a .84 -.09(1.26) -.09(1.70) 1 -.16(.28) 0.65   
Rescored 2, 4a, 5a, 5b  9 244.82(54) a .81 -.28(1.44) -.02(2.06) 1* -.17(.28) 0.65   
Item 4b removed 8 105.93(48) a .79 -.44(1.57) -.59(0.89) 0 -.15(.24) 0.87 10 1 
DIF resolved  124.77(66) a .79 -.26(1.57) -.49(.77) 0 -.15(.24) 0.87   
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Figure 6.16. Person-item threshold distribution of Attraction scale, ASD & TD 
sample. Note. The top section (above the logit scale) plots the location of person 
thresholds along the logit scale; x-axis. The frequency of each location is indicated 
by y-axis. Individuals have been separated by diagnostic group to facilitate group 
comparison. The bottom section (below the logit scale) is an inverse frequency plot 
of item thresholds against the y-axis. 
 
 
Table 6.23. ANOVA results, as part of DIF analysis of the Attraction scale 
    Items with significant…  
 Item trait 
interaction 
PSI uniform 
DIF 
non-
uniform 
DIF 
Item with 
largest  
F-ratioa 
(F-ratio) χ
2 (df) p 
Initial analysis 105.93(48) <.001 .79 4a, 5a, 6b - 5a (11.76) 
Second iterationb    4a, 6b - 4a (14.31) 
Third iteration    6a - 6a (12.57) 
Fourth iteration 124.77(66) <.001 .79 - - - 
a This item, with the largest F-ratio, was subsequently resolved by splitting it into two items, one 
which modelled the ASD group data, and another which modelled the TD data. After such item 
split, the analysis was run again, of which the results are presented in the subsequent row. 
b Each iteration involved the re-running of the Rasch analysis, as per process explained in Method 
and earlier scale’s results 
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To determine the functioning of the Attraction scale when completed by 
individuals with ASD, subsequent Rasch analyses were undertaken using the whole 
sample (n=459). Four items required rescoring to correct disordered thresholds; three 
of which had also been rescored in analysis of the TD data. Item 4b had a 
standardised fit residual value of 4.33 thus was removed. The remaining eight items 
had good reliability, person fit, item fit, and a mean person location closer to zero 
(Table 6.22). Figure 6.16 shows that the Attraction scale targets the sample well, 
with no person threshold located beyond the item thresholds in either the ASD or TD 
group.  
Uniform DIF was identified and resolved in three items (cf. Table 6.23). This 
process increased the item-trait interaction, but not significantly, 
χ2diff=-18.84, df=18, p>.05. Therefore, the differences in item functioning did not 
cause reduced fit to the Rasch model. Overall, the Attraction scale functions reliably 
across both ASD and TD groups. While the significant item-trait interactions suggest 
variance dependant on the level of trait, such significance is likely inflated by the 
oversensitivity of chi-squares. The modified versions show good item and person fit. 
The presence of local dependence and multiple dimensions hinders this analysis.  
Attraction to Females subscale 
Rasch analysis of the Attraction to females subscale, using the TD sample 
(both males and females; n=227), indicated that each of its three items had correctly 
ordered scoring categories and acceptable fit to the Rasch model. The significant 
item-trait interaction suggests invariance and the high PSI value indicated reliability 
(Table 6.24). Mean item and person fit residual values were both close to zero 
suggesting good fit, however 31.28% of the sample had scores which were more 
extreme than that targeted by the scale. Most of these individuals had a trait level  
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Table 6.24. Evaluations of the Attraction to Females and Attraction to Males subscales in the assessment of fit to the Rasch model and 
unidimensionality. 
 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in 
the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, 
items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; 
gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised 
residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are 
considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation 
greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may suggest the presence of 
an additional factor (i.e. multidimensionality).
Subscale Sample Changes madeb,c Items 
(n) 
Item-trait  
interaction 
PSIe Mean 
person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
Mis-
fitting  
itemsh 
Mean 
person fit 
residual 
(SD)i 
% of  
mis-fitting 
personsj 
Correlated 
items 
(r>.30)k 
Eigenvalues 
>20%l 
  χ2(df) p 
Attraction to 
Females 
TD Initial Rasch analysis 3 34.28(15) .003 .91 1.34(2.64) -.06(1.71) 0 -.06(1.06) 31.28 2 2 
ASD &  
TD 
Initial Rasch analysis 3 38.50(15) 
a .90 1.17(2.49) -.12(2.10) 0 -.63(1.14) 31.59 2 2 
Attraction to 
Males 
TD Initial Rasch analysis 3 35.72(15) .002 .88 0.37(2.39) -.05(1.90) 0 -.31(.92) 25.55 2 2 
ASD &  
TD 
Initial Rasch analysis 3 56.49(18) 
a .89 .86(2.27) -.16(2.76) 1 -.39(.99) 29.85 2 2 
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location of 4.53, as also shown in the person-item threshold distribution plot (Figure 
6.17). This trend is discussed later. The items within this subscale appear to be 
dependent on each other, as suggested by correlations between the item residuals 
within the correlation matrix. However, such correlations do not form a single factor; 
two of the three eigenvalues explain 59% and 38% of the variance, respectively.  
Figure 6.17. Person-item threshold distribution of the Attraction to females subscale, 
ASD & TD sample. Note. The top section (above the logit scale) plots the location of 
person thresholds along the logit scale; x-axis. The frequency of each location is 
indicated by y-axis. Individuals have been separated by diagnostic group to facilitate 
group comparison. The bottom section (below the logit scale) is an inverse frequency 
plot of item thresholds against the y-axis. 
 
When evaluating the whole sample (n=459), Rasch analysis results were 
similar to that from the TD group analysis described above. The PSI was similarly 
high; however, the item-trait interaction became significant (Table 6.24). A lower 
mean person location suggests that the inclusion of the ASD group introduced 
responses which were better aligned with the target of the subscale. Items are needed 
at the high end of this subscale to reliably measure individuals with high levels of 
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difficulty related to attraction to females (Figure 6.17). This subscale continued to 
contain local dependence and multiple dimensions. A DIF analysis found no 
significant differences (p>.05) in item functioning between participants with or 
without an ASD. Overall, while the Attraction to females subscale appears to be 
reliable, it’s composition of items do not function well as a subscale.   
Attraction to Males subscale 
Rasch analysis of the Attraction to males subscale, using the TD sample (both 
males and females; n=227), indicated that each of its three items had correctly 
ordered scoring categories and acceptable fit to the Rasch model. The significant 
item-trait interaction suggests invariance and the high PSI value indicated reliability 
(Table 6.24). Mean item and person fit residual values were both close to zero 
suggesting good fit, however 25.55% of the sample had scores which were more 
extreme than that targeted by the scale. Most of these individuals had a trait level 
location of 4.27, as also shown in the person-item threshold distribution plot (Figure 
6.18). The items within this subscale appear to be dependent on each other, as 
suggested by the correlation matrix. Further, they do not form a single factor; two of 
the three eigenvalues explain 63% and 36% of the variance, respectively.  
When evaluating the whole sample (n=459), Rasch analysis results were 
similar to that from the TD group analysis described above. Item 6a, which asks 
about how often one has been attracted to multiple males, had a standardised residual 
fit value of z=2.87. This could encourage its removal however with consideration of 
a) its size being only marginally above the cut-off guide of 2.50, and b) that 
removing this item would leave only two items (not suitable to Rasch analysis), item 
6a was retained. The PSI for the subscale was high and similar to the TD group 
analysis; however, the item-trait interaction became significant (Table 6.24). 
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Distribution of the person-item thresholds indicated that additional items are needed 
at the high end of this subscale to reliably measure individuals with a high level of 
difficulty related to attraction to males (Figure 6.18). Such high level of difficulty 
was more commonly reported by the ASD group, as indicated by ASD responses 
being more frequent than the TD frequencies adjacent to location 4 (Figure 6.18).  
A DIF analysis found no significant differences (p>.05) in item functioning 
between participants with or without an ASD. Overall, responses on both the 
Attraction to Females and Attraction to Males subscales have attracted higher scores 
than expected by the scale, indicating less typical attraction across both ASD and TD 
groups. While both subscales appear reliable, they consistently contain local 
dependence and significant secondary factors.     
Figure 6.18. Person-item threshold distribution of the Attraction to males subscale, 
ASD & TD sample. Note. The top section (above the logit scale) plots the location of 
person thresholds along the logit scale; x-axis. The frequency of each location is 
indicated by y-axis. Individuals have been separated by diagnostic group to facilitate 
group comparison. The bottom section (below the logit scale) is an inverse frequency 
plot of item thresholds against the y-axis. 
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Features that are Attractive subscale 
Data from the third subscale, Features that are attractive, was unable to 
estimate the location for each of the three items nor the spread for item 2; only one of 
the five item parameters converged with 999 iterations. To more specifically identify 
the issue, a series of Rasch analyses were run on different sub-samples. However, no 
clear item or sample group appeared to be causing the dysfunction of this subscale. 
Thus, it appears that these items do not function well as a subscale. This is consistent 
with previous exploratory factor analysis (Chapter 5) in which this factor was the 
third component identified, explaining 13.70% of the variance. Thus, these three 
items (Item 1 “what do you think others will find attractive in you?”; Item 2 “what 
do you find attractive in others?”; and Item 3 “in the past year, I have been attracted 
to: males only/females only/males and females equally/more males than 
females/more females than males/I have not been attracted to anyone”) appear to be 
residual items which do not function well together to form an individual factor, nor 
load onto other factors derived from this scale. This subscale should be redeveloped 
or excluded. 
Privacy scale (PR) 
Previous factor analysis supported the single-factor structure of the Privacy 
scale (PR) which comprises 11 items. Such dimensionality would also be evaluated 
through Rasch analysis of this scale. Initial Rasch analysis confirmed that no 
corrections to the scoring categories were required. All items had acceptable 
standardised residual fit values (within ±2.50) thus all were retained. Invariance was 
suggested by a non-significant item-trait interaction; however, a low PSI and 
Cronbach’s alpha of .49 suggests poor reliability (Table 6.25). Such poor reliability 
is contributed to by the large number of cases that fall below the lowest threshold, as  
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Table 6.25. Evaluations of the Privacy scale, in the assessment of fit to the Rasch model and unidimensionality. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in 
the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, 
items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; 
gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised 
residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are 
considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation 
greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may suggest the presence of 
an additional factor (i.e. multidimensionality).
Sample Changes madeb,c Number 
of items 
Item-trait 
interaction 
Reliability 
(PSI)e 
Mean person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
No. of 
mis-fitting  
itemsh 
Mean 
person fit 
residual 
(SD)i 
% of  
mis-
fitting 
personsj 
No. of 
correlated 
items r>.30k 
No. of PCA 
eigenvalues 
>20%l 
χ2(df) p 
TD Initial Rasch analysis 11 45.86(33) .068 .55 -2.96(.85) -.55(1.10) 0 -.32(.53) 61.23 1 0 
ASD &  
TD 
Initial Rasch analysis 11 73.62(33) a .53 -2.87(.81) -.69(1.35) 1 -.31(.53) 61.66   
Removed item 1a 10 47.37(30) .023 .47 -2.85(.78) -.59(1.17) 0 -.31(.52) 49.67 1 0 
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detailed below. Overall item and person fit to the Rasch model was good. As a 
group, the TD respondents scored lower level than that targeted by the items in this 
scale. Such trend is also noted in the mean person location of -2.96.  
A small amount of local dependence was suggested by the correlation between 
one item pair of person-by-item residuals being larger than ±0.30; Item 3b asks “I go 
to a private place when bathing or showering: yes/no” and item 3e asks “I got to a 
private place to be alone for other activities: yes/no.” Given the general and broad 
scope of item 3e, it’s correlation with 3b is expected. PCA of the residuals confirmed 
that all eigenvalues explained less than 20% of residual variance. This supports the 
unidimensionality and single-factor structure of the Privacy scale.  
To determine the functioning of this scale when completed by individuals with 
ASD, subsequent Rasch analyses were undertaken using the whole sample (n=459). 
Initial analysis showed that Item 1a had a standardised residual fit value of -2.75, 
thus was removed. Functioning of the Privacy scale was similar across the ASD and 
TD groups in terms of reliability, fit to the Rasch model, and dimensionality (Table 
6.25). Distribution of the person-item thresholds shows that, for both the ASD and 
TD groups, additional items are needed to measure low levels of difficulty related to 
privacy (Figure 6.19). A DIF analysis did not find any significant differences in item 
functioning between the ASD and TD groups at p>.05. In sum, the Privacy scale 
functions well as a single-factor scale however is limited by poor reliability which is 
due to the large number of respondents who score lower than the scale’s aim (i.e. 
lower than the scale’s lowest threshold). Adding items which measure these lower 
levels would rectify this issue. 
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Figure 6.19. Person-Item Threshold Distribution of the Privacy scale, ASD & TD 
sample. Note. The top section (above the logit scale) plots the location of person 
thresholds along the logit scale; x-axis. The frequency of each location is indicated 
by y-axis. Individuals have been separated by diagnostic group to facilitate group 
comparison. The bottom section (below the logit scale) is an inverse frequency plot 
of item thresholds against the y-axis. 
 
 
Difficulties with Sexual Orientation scale (SxO) 
Previous factor analysis supported the single-factor structure of the Difficulties 
with Sexual Orientation scale (SxO) which comprises of six items. Initial Rasch 
analysis confirmed that all items had correctly ordered thresholds and standardised 
residual fit values within ±2.50.  
The SxO scale had good reliability and was able to discriminate adequately 
between respondents with the same level of trait (Table 6.26). Further, item 
functioning did not vary across different levels of difficulty related to sexual 
orientation (non-significant item-trait interaction). A mean person-location of -1.60 
suggests that individual’s responses were more heteronormative than presumed by 
the scale. Such misalignment is also suggested by the 34.80% of the TD sample who  
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Table 6.26. Evaluations of the Sexual Orientation scale, in the assessment of fit to the Rasch model and unidimensionality. 
 
 
 
 
 
 
 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in 
the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, 
items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; 
gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised 
residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are 
considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation 
greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may suggest the presence of 
an additional factor (i.e. multidimensionality).
Sample Changes madeb,c Number 
of items 
Item-trait 
interaction 
Reliability 
(PSI)e 
Mean 
person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
No. of 
mis-fitting  
itemsh 
Mean 
person fit 
residual 
(SD)i 
% of  
mis-
fitting 
personsj 
No. of 
correlated 
items 
(r>.30)k 
No. of PCA 
eigenvalues 
>20%l 
 χ2(df) p 
TD Initial Rasch analysis 6 42.45(30) .066 .74 -1.60(1.38) -.19(1.60) 0 -.22(.61) 34.80 1 1 
ASD &  
TD 
Initial Rasch analysis 6 92.39(30) a .67 -1.22(1.30) -.48(2.77) 2* -.31(.72) 21.13   
Removed item 1 5 37.68(15) .001 .51 -1.05(1.26) -.26(1.65) 0 -.29(.69) 21.13 3 3 
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provided responses which indicate a lower level of this focal trait than that targeted 
by this scale. Overall item fit was good with each item fitting the Rasch model 
adequately.  
A small amount local dependence was suggested by one item residual pair, 
r=-0.41. PCA revealed an eigenvalue which explained 25.54% of residual variance. 
Further, the difference in person estimates, between the items that loaded strongly 
onto that factor and items of the whole-scale, was significant, t(226)=10.63, p<.05. 
Thus, unidimensionality cannot be assumed for the SxO scale (Smith, 2002).  
Subsequent Rasch analyses were undertaken using the whole sample (n=459). 
Initial analysis showed that two items had large standardised residual fit values; -4.44 
and 3.74, thus were removed. Overall person and item fit improved and the mean 
person location was closer to zero. However, a large number of cases were not 
adequately captured on the low range, most of which were from the TD group 
(Figure 6.20). Therefore, additional items are required at this lower end to enhance 
discrimination between respondents at this level. A DIF analysis did not find any 
significant differences in item functioning between the ASD and TD groups at p>.05. 
In sum, the SxO scale appears to function reliably for TD individuals however the 
inclusion of individuals with ASD reduces this. Person and item fit was generally 
good across both groups. Individuals with low levels of Sexual Orientation difficulty 
were not well differentiated. This was less evident in analysis of the whole sample, 
suggesting that individuals with ASD are more likely to have difficulties with Sexual 
Orientation than those without and ASD. Finally, the single-factor structure of the 
SxO scale is not supported herein.  
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Figure 6.20. Person-item threshold distribution of the Difficulties with Sexual 
Orientation scale, ASD & TD sample. Note. The top section (above the logit scale) 
plots the location of person thresholds along the logit scale; x-axis. The frequency of 
each location is indicated by y-axis. Individuals have been separated by diagnostic 
group to facilitate group comparison. The bottom section (below the logit scale) is 
an inverse frequency plot of item thresholds against the y-axis. 
 
Initial Romantic Interactions (IRI) scale 
Previous factor analysis of the items within the Initial Romantic Interactions 
scale (IRI) suggested the presence of five subscales, namely anxiety and worry, 
platonic gestures, response to rejection, understanding, and facial features. The first 
listed subscale contained 10 items, the second contained 4 items, and the remaining 
three subscales each contained 3 items. The IRI scale in its entirety was first 
evaluated, followed by the individual subscales.  
Rasch analysis of the IRI scale involved the rescoring of 11 items and the 
removal of two poorly functioning items. This resulted in a modified model which 
was reliable (PSI=.72) and well-fitted to the Rasch model in terms of item and person 
fit (Table 6.27). The mean person location of -.98 suggests that the TD respondents 
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had a lower level of difficulty with initial romantic interactions, than was targeted by 
this scale. However, the spread of person location and item thresholds was generally 
good (Figure 6.21). While some local dependence was indicated by the correlations 
between six pairs of item residuals, no eigenvalues were large enough to suggest the 
present of a secondary factor. Therefore, the IRI scale functions reliably as a single-
factor model.  
When the IRI scale was completed by the whole sample, a similar set of 11 
items required rescoring. Six items required removal due to poor functioning; the 
first two items being the same two which were removed in the TD analysis (Table 
6.27). The PSI was lower (-.62) however overall person and item fit to the Rasch 
model was similar to those of the TD results and it continued to function as a 
unidimensional scale. Figure 6.21 shows that respondents are reliably measured at all 
levels, with the exception of a small number of TD individuals with a score lower 
than the lowest item threshold. Significant DIF had been resolved from three items 
(Table 6.28). This made a significant difference to the model functioning, 
χ2diff=-32.24, df=18, p<.05, suggesting that differences in item functioning had been 
contributing to item misfit.  
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Table 6.27. Evaluations of the Initial Romantic Interactions scale, in the assessment of fit to the Rasch model, unidimensionality, and DIF. 
Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in 
the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, 
items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; 
gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised 
residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are 
considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation 
greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may suggest the presence of 
an additional factor (i.e. multidimensionality).
Sample 
Changes madeb,c Number 
of items 
Item-trait 
interaction  
χ2(df) 
Reliability 
(PSI)e 
Mean person 
location (SD)f 
Mean item  
fit residual 
(SD)g 
No. of mis-
fitting  
itemsh 
Mean person 
fit residual 
(SD)i 
% of  
mis-fitting 
personsj 
No. of 
correlated 
items (r>.30)k 
No. of PCA 
eigenvalues 
>20%l 
TD Initial Rasch analysis 23 318.20(138)a .71 -.53(.71) -.03(1.69) 1 -.23(0.93) 0.80   
 Rescored 11 items 23 230.99(138) a .71 -.74(.89) -.16(1.65) 1* -.30(1.02) 1.32   
 Removed item 5 22 197.93(132) a .72 -.98(.94) -.23(1.29) 0 -.32(1.02) 1.32 6 0 
ASD &  
TD 
Initial Rasch analysis 23 516.28(138) a .66 -.10(.63) -.15(2.85) 4 -.37(1.02) 0.22   
Rescored 11 items  23 539.43(138) a .62 -.52(.75) -.26(3.07) 6* -.37(1.11) 1.09   
 Removed item 5 22 343.25(132) a .70 -.56(.95) -.29(2.12) 6* -.42(1.06) 0.44   
 Removed item 7c 21 227.68(126) a .67 -.63(.93) -.23(1.81) 4* -.42(1.04) 0.44   
 Removed item 8 20 251.21(120) a .68 -.64(.97) -.29(1.66) 3* -.45(1.04) 0.22   
 Removed item 1d 19 294.07(114) a .68 -.52(1.01) -.39(1.79) 4* -.48(1.04) 0.22   
 Removed item 7d 18 214.07(108) a .66 -.66(.99) -.33(1.54) 1* -.43(1.01) 0.22   
 Removed item 6a 17 163.85(102) a .63 -.78(.91) -.26(1.35) 0 -.41(.97) 0.22 1 0 
 DIF split in 3 items  196.09(120) a .62 -.91(.98) -.21(1.15) 0 -.42(.97) 0.22   
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Figure 6.21. Person-item threshold distribution of the Initial romantic interactions scale, 
ASD & TD sample. Note. The top section (above the logit scale) plots the location of 
person thresholds along the logit scale; x-axis. The frequency of each location is 
indicated by y-axis. Individuals have been separated by diagnostic group to facilitate 
group comparison. The bottom section (below the logit scale) is an inverse frequency 
plot of item thresholds against the y-axis. 
 
 
Table 6.28. ANOVA results, as part of DIF analysis of the Initial Romantic 
Interactions scale 
    Items with significant…  
 Item trait 
interaction 
PSI uniform 
DIF 
non-
uniform 
DIF 
Item with 
largest  
F-ratioa 
(F-ratio) χ
2 (df) p 
Initial analysis 163.85(102) <.001 .63 1c, 1f, 6c - 6c (54.69) 
Second iterationb    1c, 7b - 1c (19.29) 
Third iteration    7e - 7e (23.10) 
Fourth iteration 196.09(120) <.001 .62 - - - 
a This item, with the largest F-ratio, was subsequently resolved by splitting it into 
two items, one which modelled the ASD group data, and another which modelled the 
TD data. After such item split, the analysis was run again, of which the results are 
presented in the subsequent row. 
b Each iteration involved the re-running of the Rasch analysis, as per process 
explained in Method and earlier scale’s results.  
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Subscales within the IRI scale 
The Anxiety and worry subscale functioned well, and in a similar manner, across 
both the TD group and combined sample. In analysis of both, one item required 
rescoring and was subsequently removed. The remaining nine items functioned reliably 
and showed good person and item fit to the Rasch model (Table 6.29). The mean person 
locations and person-item threshold distributions suggest that respondents have greater 
difficulty with anxiety and worry related to initial romantic interactions, than targeted 
by the subscale (Figure 6.22A). Finally, the Anxiety and worry subscale was locally 
independent and unidimensional.  
The Platonic gestures and Response to rejection subscales also each functioned 
in a similar manner across the TD and combined sample, however with less reliability. 
After each of the four items in the Platonic gestures subscale was rescored, the scale’s 
PSI was lower than expected. However, item and person fit was good in both groups. 
Additional items are needed at the low end of the scale to reliably measure individuals, 
with or without ASD, who have a low level of difficulty related to platonic gestures 
(Figure 6.22B). After two of the three items within the Response to rejection subscale 
were rescored, a low PSI was also noted among the TD group’s responses. Interestingly, 
when the combined group’s responses were analysed, a PSI of .73 indicated good 
reliability. Mean item fit was also better for the combined group while mean person fit 
was acceptable across both groups (Table 6.29). All person threshold locations were 
targeted by item thresholds; thus, items could reliably measure all persons at all levels 
of this subscale (Figure 6.22C). Functioning could be further improved by inclusion of 
more items. Local dependence was noted in both the Platonic gestures and Response to 
rejection subscales, as well as eigenvalues which explained more than 20% of the 
variance. Further exploration of this was not possible as there were insufficient items or 
information available to estimate the locations of all individuals, as discussed earlier.  
173 
SOCIO-SEXUAL FUNCTIONING IN AUTISM 
Table 6.29. Evaluations of the five subscales within the IRI scale, in the assessment of fit to the Rasch model and unidimensionality.  
 
Subscale Sample Changes madea,b Items 
(n) 
Item-trait  
interaction 
PSIe Mean person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
Mis-
fitting  
itemsh 
Mean 
person fit 
residual 
(SD)i 
% of  
mis-
fitting 
personsj 
Correlated 
items 
(r>.30)k 
Eigenvalues 
>20%l 
χ2(df) p 
Anxiety  
and worry 
TD 
Initial Rasch  10 126.21(60) a .76 .94(1.39) -.54(1.53) 1 -.18(.87) 15.42   
Rescored item 3 10 70.59(40) .002 .77 1.05(1.52) -.36(1.71) 1* -.11(.74) 20.26   
Remove item 3 9 43.28(45) .545 .81 1.15(1.59) -.26(.84) 0 -.12(.77) 29.96 0 0 
ASD &  
TD 
Initial Rasch  10 223.48(50) a .74 1.32(1.27) -.81(2.43) 4 -.26(.90) 22.66   
Rescored item 3 10 142.12(40) a .74 1.39(1.47) -1.19(2.19) 4* -.29(.83) 21.57   
Remove item 3 9 57.07(45) .107 .79 1.53(1.43) -.31(1.41) 0 -.09(.72) 40.09 0 0 
Platonic 
gestures 
TD Initial Rasch  4 25.09(12) .010 .62 -3.16(1.46) -.53(1.02) 0 -.35(.69) 21.59   
 Rescored all 4 33.14(12) a .57 -3.79(1.49) -.24(.56) 0 -.37(.80) 21.59 4 3 
ASD &  
TD 
Initial Rasch  4 52.34(12) a .66 -2.35(1.48) -.84(1.05) 0 -.31(.66) 24.40   
Rescored all 4 62.10(12) a .58 -.92(1.56) .07(1.08) 0 -.22(.65) 25.27 3 3 
Response to 
rejection 
TD 
Initial Rasch 3 86.33(9) a .63 -2.07(1.17) -.25(1.27) 0 -.21(.41) 51.10   
Rescored 1b, 2 3 20.76(6) .002 .43 -2.44(1.54) -.49(.36) 0 -.12(.22) 51.54 2 2 
ASD &  
TD 
Initial Rasch 3 191.76(12) a .70 -1.57(1.30) .47(3.34) 1 -.18(.41) 45.32   
Rescored 1b, 2 3 25.27(6) a .73 -2.43(2.11) -.14(.31) 0 -.20(.35) 46.19 2 2 
Understanding 
TD 
Initial Rasch 3 80.11(9) a . .53(.91) -.02(2.35) 1 -.08(.67) 11.01   
Item 5 rescored 3 37.54(6) a . .96(1.15) -.03(.48) 0 .08(.69) 11.01   
ASD &  
TD 
Initial Rasch 3 70.50(9) 
a 
  . -.04(.82) 2.99(5.77) 2 .09(.70) 8.71   
Facial features 
TD 
Initial Rasch 3 117.36(15) a .44 -1.92(.97) -.34(1.87) 0 -.37(.58) 11.01   
Rescored 1c, 1e 3 42.73(9) a .39 -2.77(1.29) -.49(.82) 0 -.38(.55) 11.89   
ASD &  
TD 
Initial Rasch 3 128.42(12) a .37 -1.94(.93) -.59(2.58) 0 -.36(.59) 8.93   
Rescored all 3 33.59(6) a .08 -.85(1.00) .28(1.51) 0 -.23(.80) 25.70   
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Note. Final statistics for participant group are highlighted in boldface font; *indicates the statistic which formed the basis for the next step taken in the analysis 
process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, items with the 
largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; gMean item fit is expected to be close 
to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised residual fit value is greater than ±2.50; iMean persons 
fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are considered mis-fitting if their standardised residual fit value is greater 
than ±2.50; % of the sample; kNumber of item pairs with a correlation greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues 
(≥20%) are counted, and may suggest the presence of an additional factor (i.e. multidimensionality).
175 
SOCIO-SEXUAL FUNCTIONING IN AUTISM 
A.  
B.  
 
 
 
C.  
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Figure 6.22. Person-Item Threshold Distribution plots of the subscales within the IRI 
scale, ASD and TD sample. A. Anxiety and worry subscale; B. Platonic gestures 
subscale; C. Response to rejection subscale. Note. The top section (above the logit 
scale) plots the location of person thresholds along the logit scale; x-axis. The 
frequency of each location is indicated by y-axis. Individuals have been separated by 
diagnostic group to facilitate group comparison. The bottom section (below the logit 
scale) is an inverse frequency plot of item thresholds against the y-axis. 
 
The Understanding and Facial features subscales of the IRI scale both 
functioned poorly. This was primarily evident in their very low PSI values, some of 
which could not be calculated. These two subscales are not suitable for use as 
independent measurement subscales. 
Formulating a Relationship scale (RelFo) 
Previous factor analysis of the Formulating a Relationship scale (RelFo) 
suggested that there were nine factors within this large set of 47 items. These nine 
subscales each contained between nine and two items (Table 6.30). The RelFo scale 
as a whole was first analysed, followed by the subscales.  
Initial Rasch analysis confirmed that all items in the RelFo scale had correctly 
ordered scoring categories. Twenty-seven, of the original 47 items were iteratively 
removed due to excessive standardised residual fit values larger than ±2.50. The 
remaining set of 23 items functioned reliably (PSI=.89) and showed good fit to the 
Rasch model in terms of both item and person fit (Table 6.30). While 12 pairs of 
item residuals had correlations indicating local dependence, PCA failed to find an 
eigenvalue large enough to suggest the presence of a second factor. Therefore, the 
RelFo scale functions as a reliable and unidimensional measure of problems related 
to how one formulates and understands relationships.  
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Subsequent Rasch analysis of the whole sample, required the removal of a 
similar set of items as the initial analysis. The reliability and fit statistics were also 
similar (Table 6.31). Notably the PSI was .87 and despite some local dependence this 
scale appears to be unidimensional. Figure 6.23 shows that the item thresholds are 
reasonably aligned with the person thresholds, with a small number of individuals 
scoring beyond the target of this scale. There was no significant DIF between groups 
(p>.05). Therefore, the RelFo scale functions reliably as a single-factor scale, across 
both ASD and TD groups.  
  
 
Figure 6.23. Person-item threshold distribution plots of the Formulating a 
Relationship scale, ASD & TD sample. Note. The top section (above the logit scale) 
plots the location of person thresholds along the logit scale; x-axis. The frequency of 
each location is indicated by y-axis. Individuals have been separated by diagnostic 
group to facilitate group comparison. The bottom section (below the logit scale) is 
an inverse frequency plot of item thresholds against the y-axis. 
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Table 6.30. Evaluations of the Formulating a Relationship scale, in the assessment of fit to the Rasch model and unidimensionality; TD group. 
Changes made Number 
of items 
Item-trait  
interaction 
χ2(df) 
Reliability 
(PSI)e 
Mean person 
location (SD)f 
Mean item  
fit residual 
(SD)g 
No. of  
mis-fitting  
itemsh 
Mean person 
fit residual 
(SD)i 
% of  
mis-fitting 
personsj 
No. of 
correlated 
items r>.30k 
No. of PCA 
eigenvalues 
>20%l 
Initial Rasch analysis 47 751.71(282)a .55 -.52(.57) -.31(1.88) 4* -.54(1.15) 2.20   
Removing item 2j 46 598.31(276) a .57 -.53(.59) -.37(1.89) 4* -.55(1.13) 2.20   
Removing item 2n 45 575.21(270) a .59 -.55(.62) -.42(1.91) 6* -.56(1.12) 2.20   
Removing items 2p 44 560.82(264) a .63 -.59(.66) -.41(1.92) 9* -.55(1.08) 1.76   
Removing item 3q 43 520.86(258) a .65 -.64(.69) -.41(2.01) 8* -.53(1.04) 0.44   
Removing item 3j 42 596.66(252) a .66 -.69(.72) -.42(2.09) 10* -.52(0.99) 0.44   
Removing item 3g 41 475.34(246) a .69 -.77(.76) -.38(2.13) 11* -.49(0.92) 0.44   
Removing item 3r 40 531.46(240) a .69 -.78(.78) -.41(2.22) 11* -.50(0.91) 0.44   
Removing item 2r 39 564.91(234) a .72 -.79(.84) -.40(2.28) 13* -.51(0.89) 0.44   
Removing item 1n 38 573.06(228) a .73 -.79(.89) -.39(2.34) 12* -.51(0.88) 0.44   
Removing item 1l 37 774.77(222) a .75 -.79(.93) -.41(2.49) 16* -.51(0.86) 0.44   
Removing item 3l 36 814.08(206) a .76 -.79(.99) -.41(2.56) 15* -.50(0.85) 0.44   
Removing item 1j 35 781.34(210) a .78 -.86(1.05) -.44(2.52) 13* -.49(0.81) 0   
Removing item 1g 34 728.77(204) a .79 -.96(1.13) -.42(2.44) 10* -.49(0.77) 0   
Removing item 2l 33 829.83(198) a .81 -.96(1.22) -.40(2.29) 9* -.47(0.74) 0   
Removing item 3k 32 843.15(192) a .83 -.95(1.31) -.32(2.23) 5* -.43(0.68) 0   
Removing item 1k 31 698.17(186) a .85 -.93(1.42) -.23(2.04) 4* -.39(0.62) 0   
Removing item 2k 30 547.02(180) a .86 -.89(1.53) -.14(1.84) 3* -.33(0.52) 0   
Removing item 3n 29 471.27(174) a .88 -.91(1.71) -.02(1.90) 3* -.25(0.41) 0.44   
Removing item 1m 28 423.58(168) a .89 -1.10(1.88) -.02(1.34) 2* -.19(0.29) 0.44   
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Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in 
the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, 
items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; 
gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised 
residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are 
considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation 
greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may suggest the presence of 
an additional factor (i.e. multidimensionality).
Removing item 1i & 1h 26 316.75(156) a .90 -1.04(1.94) .08(1.57) 2* -.42(.57) 3.96   
Removing item 1a 25 272.69(150) a .90 -1.13(2.01) .01(1.39) 2* -.37(.50) 4.41   
Removing item 3o 24 343.26(144) a .90 -1.09(2.04) -.11(1.24) 1* -.39(.50) 4.85   
Removing item 1b 23 353.69(109) a .89 -1.18(2.07) -.23(1.09) 0 -.37(.46) 4.85 12 0 
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Table 6.31. Evaluations of the Formulating a Relationship scale, in the assessment of fit to the Rasch model and unidimensionality; ASD and TD 
group. 
Changes madeb,c Number 
of items 
Item-trait  
interaction  
χ2(df) 
Reliability 
(PSI)e 
Mean person 
location (SD)f 
Mean item  
fit residual (SD)g 
No. of 
mis-
fitting  
itemsh 
Mean person 
fit residual 
(SD)i 
% of  
mis-fitting 
personsj 
No. of 
correlated 
items (r>.30)k 
No. of PCA 
eigenvalues 
>20%l 
Initial Rasch analysis 47 1129.32(282)a .48 -.45(.53) -.51(2.38) 11* -.57(1.22) 3.27   
Removing item 2n 46 725.52(276) a .52 -.46(.56) -.59(2.29) 13* -.58(1.21) 3.27   
Removing item 2j 45 924.59(270) a .54 -.47(.58) -.68(2.41) 18* -.59(1.20) 3.70   
Removing items 2p 44 901.18(264) a .58 -.51(.62) -.69(2.46) 21* -.59(1.67) 2.61   
Removing item 3q 43 866.88(258) a .59 -.56(.65) -.67(2.59) 20* -.57(1.12) 1.09   
Removing item 3j 42 764.95(252) a .62 -.59(.68) -.70(2.72) 19* -.56(1.08) 0.87   
Removing item 3g 41 853.23(246) a .64 -.67(.71) -.66(2.75) 19* -.54(1.02) 0.87   
Removing item 1j 40 844.98(240) a .66 -.71(.75) -.71(2.77) 20* -.55(1.00) 0.87   
Removing item 3r 39 857.87(234) a .68 -.72(.78) -.75(2.93) 21* -.56(0.99) 0.87   
Removing item 2r 38 1024.39(228) a .69 -.73(.82) -.79(2.97) 20* -.56(.98) 0.87   
Removing item 3n 37 1075.06(222) a .72 -.72(.87) -.79(3.00) 19* -.56(.97) 0.87   
Removing item 1n 36 1163.53(216) a .73 -.72(.92) -.80(3.06) 21* -.59(.97) 0.65   
Removing item 1l 35 1172.66(210) a .75 -.71(.98) -.76(3.22) 19* -.58(.94) 0.65   
Removing item 3l 34 1253.46(204) a .77 -.71(1.04) -.71(3.28) 18* -.57(.92) 0.65   
Removing item 1g 33 1246.39(198) a .78 -.79(1.11) -.69(3.16) 17* -.58(.89) 0.65   
Removing item 2l 32 1165.19(192) a .80 -.78(1.19) -.61(2.99) 16* -.57(.87) 0.65   
Removing item 3k 31 1090.83(186) a .82 -.74(1.28) -.49(2.88) 12* -.52(.81) 0.44   
Removing item 1k 30 865.95(180) a  .84 -.70(1.39) -.36(2.53) 6* -.49(.75) 0.44   
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Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in 
the analysis process. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, 
items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; 
gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised 
residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are 
considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation 
greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may suggest the presence of 
an additional factor (i.e. multidimensionality)
Removing item 2k 29 616.82(174) a .85 -.63(1.51) -.26(2.29) 6* -.45(.68) 0.44   
Removing item 1m 28 525.07(168) a .86 -.77(1.63) -.21(1.76) 2* -.42(.62) 0.44   
Removing item 1i 27 366.29(162) a .88 -.94(1.76) -.13(1.58) 2* -.41(.55) 2.61   
Removing item 30 26 369.66(156) a .88 -.91(1.79) -.28(1.39) 1* -.43(.55) 2.61   
Removing item 1a 25 353.35(150) a .88 -.99(1.81) -.34(1.34) 1* -.43(.53) 2.83   
Removing item 1b 24 439.46(144) a .87 -1.08(1.83) -.44(1.28) 0 -.43(.52) 2.83 10 0 
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Subscales within the RelFo scale 
 The first six subscales had good reliability and fit to the Rasch model. The 
person-item threshold distributions indicate that each subscale requires additional 
items to reliably measure the individuals who score very high or low on these 
subscales (Figure 6.24A-F). The six items which asked about the importance of 
having a partner who is well-liked by others, functioned as a reliable subscale 
(PSI=0.84) with both item and person fit close to the Rasch model (Table 6.32). This 
functioning was consistent across both the ASD and TD groups. The three subscales 
which individually asked about the importance of Financial status, having Aligned 
goals, and Getting along with the other, each also functioned reliably with PSI values 
of .87, .80, and .73, respectively. Their person and item fit to their Rasch models 
were also acceptable. There were however slight differences in the items which 
required removal, when the whole sample was assessed by these subscales (Table 
6.32). The PSI values remained similar across groups.   
The subscales which asked about Formulating a sexual relationship and the 
importance of Physical appearance were interesting in that they both had one item 
which required removal, however, doing so reduced the reliability of the subscale – 
consistent across the ASD and TD groups. As shown in Table 6.32, this occurrence 
in the Formulating a sexual relationship subscale is mediated by improvements in 
other reliability statistics and fit to the Rasch model. However, for the Physical 
appearance subscale, removing one item because of its standardised residual fit 
value of 3.56 caused a PSI value too low to be calculated. In this situation, the item is 
retained to allow for a functioning subscale. 
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Figure 6.24. Person-Item Threshold Distribution plots of the subscales within the 
Formulating a Relationship scale, ASD and TD sample. A. Formulating a sexual 
relationship subscale; B. Financial status subscale; C. Getting along subscale; D. 
Well-liked by others subscale; E. Aligned goals subscale; F. Physical appearance 
subscale.  Note. The top section (above the logit scale) plots the location of person 
thresholds along the logit scale; x-axis. The frequency of each location is indicated 
by y-axis. Individuals have been separated by diagnostic group to facilitate group 
comparison. The bottom section (below the logit scale) is an inverse frequency plot 
of item thresholds against the y-axis. 
 
A B 
C D 
E F 
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Table 6.32. Evaluations of the nine subscales within the RelFo scale, in the assessment of fit to the Rasch model and unidimensionality.  
 
Subscale Sample Changes madeb,c Items 
(n) 
Item-trait  
interaction 
PSIe Mean 
person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
Mis-
fitting  
itemsh 
Mean person 
fit residual 
(SD)i 
% of  
mis-
fitting 
personsj 
Correlated 
items 
(r>.30)k 
Eigenvalues 
>20%l 
χ2(df) p 
Formulating 
a sexual 
relationship 
TD 
Initial Rasch  5 53.99(10) a .75 -1.69(1.54) -.92(1.41) 1* -.47(.74)    
Remove item 2h 4 27.97(8) a .63 -1.36(1.29) -.28(.85) 0 -.35(.75) 57.27 2 3 
ASD &  
TD 
Initial Rasch 5 84.46(10) 
a .77 -1.64(1.55) -.96(2.15) 2* -.36(.65) 58.17   
Remove item 2h 4 47.99(8) 
a .65 -1.28(1.29) -.07(1.34) 0 -.25(.74) 58.17 2  3 
Financial 
status 
TD Initial Rasch 6 33.56(18) .014 .87 1.75(1.33) .33(1.22) 0 -.06(.65) 76.21 6 3 
ASD &  
TD 
Initial Rasch 6 40.72(18) .002 .84 1.85(1.10) .50(1.38) 1* -.02(.72) 78.43   
Remove item 1d 5 26.54(10) .003 .82 1.73(0.99) .69(1.51) 1* .08(.67) 82.57   
Remove item 1e 4 10.80(8) .213 .82 1.59(0.96) .84(0.42) 0 .04(.75) 86.27 4 2 
Getting 
along 
TD 
Initial Rasch 9 123.99(18) a .28 -2.86(1.31) -1.99(3.69) 6* -.38(.29) 12.78   
Remove 1g & 1h 7 27.17(14) .018 .73 -2.74(1.12) -.47(.85) 0 -.24(.34) 70.93 1 1 
ASD &  
TD 
Initial Rasch 9 266.58(18) a .29 -2.73(1.31) -2.67(4.59) 7* -2.67(4.59) 9.80   
Remove item 1g 8 36.75(16) .002 .76 -3.15(1.26) -.83(1.00) 0 -.22(.28) 66.45 3 1 
Well-liked 
partner 
TD Initial Rasch 6 34.95(18) 
.009 .84 -1.74(1.59) -.15(1.11) 0 -.21(.64) 61.23 5 2 
ASD &  
TD 
Initial Rasch 6 46.94(18) 
a 
.82 -1.84(1.44) -.01(1.61) 0 -.21(.67) 64.27 5 3 
Aligned 
goals 
TD Initial Rasch 6 67.41(18) 
a 
.80 -.89(1.79) -.54(1.23) 0 -.44(.86) 40.08 6 2 
ASD &  
TD 
Initial Rasch 6 173.68(18) a .78 -.63(1.76) -.58(2.04) 1* -.47(.92) 36.17   
Remove item 1c 5 76.73(10) a .81 -.91(1.83) -.37(.96) 0 -.46(.85) 47.71 4 3 
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Note. Final statistics for participant group are highlighted in boldface font; * indicates the statistic which formed the basis for the next step taken in the analysis 
process; / indicates that the PSI could not be calculated. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, items with the 
largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; gMean item fit is expected to be 
close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised residual fit value is greater than ±2.50; iMean 
persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are considered mis-fitting if their standardised residual fit 
value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation greater than ±.30; lEigenvalues derived from PCA of the item residuals; 
larger eigenvalues (≥20%) are counted, and may suggest the presence of an additional factor (i.e. multidimensionality).
Physical 
appearance 
TD 
Initial Rasch 4 68.79(8) a .69 .81(1.53) .81(2.26) 1* -.02(.54) 47.14 3 2 
Remove item 1j 3   /        
ASD & 
TD 
Initial Rasch 4 92.80(8) a .72 .69(1.59) 1.15(2.60) 1* -.03(.55) 47.93 3 3 
Remove item 1j 3   /        
Interest in 
casual sex 
TD 
Initial Rasch 5 70.41(15) a .60 -.68(1.29) .76(1.69) 1* .18(.67) 34.80   
Remove item 2n 4 42.53(8) a .56 -.71(1.17) 1.39(1.85) 2* .28(.63) 48.89 4 3 
Remove item 1n 3 39.04(3) a / -.06(.56) 2.17(.95) 1 .29(.59) 59.47   
ASD & 
TD 
Initial Rasch 5 160.71(15) a .62 -.65(1.30) 1.19(2.70) 1* .23(.64) 36.17   
Remove item 2n 4 94.08(8) a .59 -.66(1.22) 1.76(2.94) 2* .24(.69) 49.67   
Remove item 3n 3 39.73(3) a / .01(.53) 3.98(1.49) 3 .51(.51) 66.23   
Friends 
having same 
interests 
TD 
Initial Rasch 5 108.12(10) a / 1.52(.78) .65(4.03) 1* -.14(.51) 25.99   
Remove item 1c 4 11.86(8) .157 .38 1.71(.92) .71(1.22) 0 -.12(.52) 63.44   
ASD & 
TD 
Initial Rasch 5 158.97(10) a / 1.41(.77) 1.23(5.19) 1* -.10(.59) 29.63   
Remove item 1c 4 17.91(8) .022 .23 1.47(.81) 1.96(2.53) 2* .02(.54) 61.66   
Remove item 3q 3 10.10(3) .018 / .42(.47) 2.47(2.05) 2 .11(.53) 75.38   
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The subscales which asked about Interest in casual sex and the importance of 
Friends having the same interests both did not function well as independent 
subscales (Table 6.32). Finally, two items asked about the importance of a partner 
having Physically attractive friends however Rasch analysis of two items is not 
reliable.  
Puberty Scale (Pub) 
Previous factor analysis supported the single-factor structure of the Puberty 
scale which is comprised of five items. Despite a reliability analysis indicating poor 
internal consistency (ɑ=.43; Chapter 5), Rasch analyses were used to further explore 
it’s functioning and possibly identify the cause of poor reliability. Initial Rasch 
analysis confirmed that all items had correctly ordered thresholds. However, the 
responses to Item 2 (‘I think that puberty is a normal part of becoming an adult’ 
Yes/No/I don’t know) showed very little variation, with 97% selecting ‘yes.’ Given 
that this item provided very little discriminatory information, it was removed (Table 
6.33). While such removal did not result in notable improvement in overall scale 
functioning, it reduced the standardised residual fit value for Item 5b and 6b, thus 
avoiding their removal. This was beneficial given the discriminatory information 
produced by Items 5b and 6b. 
Rasch analysis of the Puberty scale also suggested poor reliability (PSI=.16; 
Cronbach’s alpha=.37), consistent with previous reliability analysis (Chapter 5). Item 
functioning appears to vary across different levels of difficulty related to sexual 
orientation, indicated by the significant item-trait interaction (Table 6.33). A mean 
person-location of .05 suggests that levels of difficulty related to puberty are well 
targeted by this scale. Each of the retained four items fit the Rasch model adequately 
and there were no extreme scores.
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Table 6.33. Evaluations of the Puberty scale, in the assessment of fit to the Rasch model and unidimensionality. 
 
 
 
 
 
 
 
Note. Final statistics for participant group are highlighted in boldface font; *Item 2 was removed due to very little variation in responses given, as 
discussed above. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, 
items with the largest residual values were removed first; ePSI ≥ .50 indicates reliability; fMean person locations closer to zero are expected ; 
gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised 
residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are 
considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation 
greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may suggest the presence of 
an additional factor (i.e. multidimensionality).
Sample Changes madeb,c Number 
of items 
Item-trait 
interaction 
χ2(df)a 
Reliability 
(PSI)e 
Mean 
person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
No. of 
mis-fitting  
itemsh 
Mean 
person fit 
residual 
(SD)i 
% of  
mis-
fitting 
personsj 
No. of 
correlated 
items 
(r>.30)k 
No. of PCA 
eigenvalues 
>20%l 
TD 
Initial Rasch analysis 5 112.78(25)a .16 .82(1.12) -1.42(1.29) 2 -.21(.29) 0   
Removed item 2* 4 111.91(20) a .16 .05(1.13) -1.31(1.22) 0 -.42(.59) 0 5 2 
ASD &  
TD 
Initial Rasch analysis 5 131.41(25) a .16 .97(1.06) -1.59(.84) 1 -.21(.33) 0   
Removed item 2* 4 130.39(20) a .16 .22(1.05) -1.25(.74) 0 -.33(.63) 0 5 2 
DIF resolved in 4 & 6b  160.61(30) a .14 .22(1.05) -1.01(1.06) 0 -.32(.63) 0   
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Local dependence was suggested by five item residual pairs, within the 
correlation matrix, having correlations larger than ±.30. PCA revealed two 
eigenvalues which explained 65.15% and 25.75% of residual variance. Both 
eigenvalues were explored further. The difference in person estimates, between the 
items that loaded strongly onto the first factor and whole-scale, was significant, 
t(223)=22.17, p<.05. This was also true for the second factor, t(223)=-31.90, p<.05. 
Thus, unidimensionality cannot be assumed for the Privacy scale (Smith, 2002).  
Subsequent Rasch analyses were undertaken using the whole sample. Initial 
Rasch analysis confirmed that all items had correctly ordered thresholds. However, 
the responses to Item 2 again showed very little variation, with 96% selecting ‘yes.’ 
Given that this item provided very little discriminatory information, it was removed 
(Table 6.33). While such removal did not result in notable improvement in overall 
scale functioning, it reduced the standardised residual fit value for Item 5b, thus 
avoiding its removal. This was beneficial given the discriminatory information 
produced by Item 5b. Figure 6.25 shows a good distribution of item and person 
thresholds, despite some item thresholds being located at a lower level than the 
person thresholds. Reliability continues to be poor for this scale; PSI of .16 and 
Cronbach’s alpha of .34.  
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Figure 6.25. Person-item threshold distribution of the Puberty scale, ASD & TD 
sample. Note. The top section (above the logit scale) plots the location of person 
thresholds along the logit scale; x-axis. The frequency of each location is indicated 
by y-axis. Individuals have been separated by diagnostic group to facilitate group 
comparison. The bottom section (below the logit scale) is an inverse frequency plot 
of item thresholds against the y-axis. 
 
Significant DIF had been resolved from two items (Table 6.34). This made a 
significant difference to the model functioning, χ2diff=-30.22, df=10, p<.05, 
suggesting that differences in item functioning had been contributing to item misfit. 
In sum, the Privacy scale does not function as a reliable scale when completed by 
individuals with or without ASD. The inclusion of additional items may improve the 
function of this scale. The fit of person data to the Rasch model was very good, and 
the remaining four items functioned well. Finally, the Privacy scale does not appear 
to be unidimensional.  
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Table 6.34. ANOVA results, as part of DIF analysis of the Puberty scale 
    Items with significant…  
 Item trait 
interaction 
PSI uniform 
DIF 
non-
uniform 
DIF 
Item with 
largest  
F-ratioa 
(F-ratio) χ
2 (df) p 
Initial analysis 130.39(20) <.001 .16 3, 4, 6b 3, 4, 5b 4 (18.53) 
Second iterationb    6b - 6b (12.35) 
Third iteration 160.61(30) <.001 .14 - - - 
a This item, with the largest F-ratio, was subsequently resolved by splitting it into two 
items, one which modelled the ASD group data, and another which modelled the TD 
data. After such item split, the analysis was run again, of which the results are 
presented in the subsequent row. 
b Each iteration involved the re-running of the Rasch analysis, as per process explained 
in Method and earlier scale’s results.  
 
Sexual Exchanges scale (EXC) 
Previous factor analysis supported the single-factor structure of the Sexual 
Exchanges scale (EXC). A reliability analysis indicated poor internal consistency 
(ɑ=.41) even after the suggested removal of Item 1 which was suspected to be 
functioning poorly (ɑ=.46; Chapter 5). Rasch analyses were undertaken on the 
original four items to further explore functioning and possibly identify the cause of 
poor reliability.  
Initial Rasch analysis indicated that Item 1 and 2 required rescoring to correct 
the order of thresholds (Table 6.35). After this, Item 3 had a standardised residual fit 
value of -3.69 thus was removed. The PSI for this Sexual Exchanges scale was .16 
with a Cronbach’s alpha statistic of .28; both indicating very poor reliability. As 
noted previously, inclusion of additional items may improve this.  
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Table 6.35. Evaluations of the Sexual Exchanges scale, in the assessment of fit to the Rasch model and unidimensionality. 
 
 
 
 
 
 
 
Note. Final statistics for participant group are highlighted in boldface font; *Indicates the reason for the next step taken in the analysis. 
ap<.001; bRescored to correct disordered thresholds; cItems were iteratively removed if they had a standardised residual fit value outside of ±2.5, 
items with the largest residual values were removed first; ePSI ≥ .70 indicates reliability; fMean person locations closer to zero are expected ; 
gMean item fit is expected to be close to zero and its SD to be close to 1.0 or less; hIndividual items are considered mis-fitting if their standardised 
residual fit value is greater than ±2.50; iMean persons fit is expected to be close to zero and its SD to be close to 1.0 or less; jIndividual persons are 
considered mis-fitting if their standardised residual fit value is greater than ±2.50; % of the sample; kNumber of item pairs with a correlation 
greater than ±.30; lEigenvalues derived from PCA of the item residuals; larger eigenvalues (≥20%) are counted, and may suggest the presence of 
an additional factor (i.e. multidimensionality).
Sample Changes madeb,c Number 
of items 
Item-trait 
interaction 
Reliability 
(PSI)e 
Mean 
person 
location 
(SD)f 
Mean item  
fit residual 
(SD)g 
No. of 
mis-fitting  
itemsh 
Mean 
person fit 
residual 
(SD)i 
% of  
mis-
fitting 
personsj 
No. of 
correlated 
items 
(r>.30)k 
No. of PCA 
eigenvalues 
>20%l 
 χ2(df) Pa 
TD Initial Rasch analysis 4 51.94(20)  a .42 -1.49(1.98) -.42(1.27) 0 -.36(.69) 15.86   
 Rescored items 1 & 2 4 37.63(16) .002 .53 -1.66(1.10) -.36(2.28) 1* -.36(.71) 15.86   
 
Removed item 3 3 15.33(6) .018 .16 -1.64(.89) -.28(.63) 0 -.37(.74) 42.73 3 2 
ASD &  
TD 
Initial Rasch analysis 4 84.96(20) a .55 -1.30(.92) -.70(1.24) 0 -.35(.72) 13.07   
Rescored items 1 & 2 4 67.96(20) a .52 -1.53(1.08) -.37(3.04) 1* -.33(.73) 13.07   
 Removed item 3 3 31.11(6) a .26 -1.64(.97) .07(.43) 0 -.29(.72) 42.05 2 2 
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Local dependence was suggested by three item residual pairs, within the 
correlation matrix, having correlations larger than ±.30. PCA revealed two 
eigenvalues which explained 58.43% and 40.46% of residual variance. The 
difference in person estimates, between the items that loaded strongly onto the first 
factor compared to the whole-scale, was significant, t(226)=-22.40, p<.05. This was 
also true for the second factor, t(223)=-31.90, p<.05. Within the second factor, Item 
4 had a factor loading of .99 – representing the correlation between this item and the 
factor. The remaining items had small factor loadings; Item 1=-.37 and Item 2=-.29. 
It is clear that unidimensionality cannot be assumed for the Sexual Exchanges scale 
(Smith, 2002). If the Sexual Exchanges scale is to be completed by individuals 
without an ASD, it requires redevelopment. 
Subsequent Rasch analyses were undertaken using the whole sample. Initial 
Rasch analysis showed that Item 1 and Item 2 required rescoring to correct 
disordered thresholds. Once corrected, Item 3 was found to have a standardised fit 
residual value of -4.83, thus was removed (Table 6.35). Overall item and person fit 
values were good however reliability was poor. The PSI of .26 and Cronbach’s alpha 
of .33 both suggest that the Sexual Exchanges scale does not provide reliable 
measurement of this trait. It is likely that the addition of further items would improve 
its functioning. Figure 6.26 shows a good distribution of item and person thresholds, 
with the exception of some person thresholds being located at a lower logit than the 
item thresholds. This suggests that additional items are needed at the lower end of the 
scale to more reliably measure the locations of individuals with very low levels of 
difficulty related to sexual exchanges. A DIF analysis found no significant 
differences (p>.05) in item functioning between participants with or without an ASD. 
Again, for the Sexual Exchanges scale to be used within the SBS-III, it requires 
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redevelopment. Finally, the single-factor structure of the Sexual Exchanges scale is 
not supported herein. 
 
Figure 6.26. Person-item threshold distribution of the Sexual Exchanges scale, ASD 
& TD sample. Note. The top section (above the logit scale) plots the location of 
person thresholds along the logit scale; x-axis. The frequency of each location is 
indicated by y-axis. Individuals have been separated by diagnostic group to facilitate 
group comparison. The bottom section (below the logit scale) is an inverse frequency 
plot of item thresholds against the y-axis. 
 
 Clinical Results 
Of interest to research and clinical work where differences between ASD and 
TD groups are relevant, the mean person locations were compared. This provides 
insight into different levels of socio-sexual functioning between individuals with 
ASD compared to those without such condition. Figure 6.27 plots the mean person 
locations for the TD group (represented as squares) and the whole sample 
(represented as triangles), for each scale of the SBS-III which functions well. From 
this, it can be seen that on each scale (presented along the x-axis), the TD group 
scored lower than the whole sample. This indicates that the TD group, as a whole, 
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reported less difficulty in these areas of socio-sexual functioning than the whole 
sample which included the ASD group. The largest of such difference is noted in 
sexual behaviour, sexual orientation, and social insight.  
 
Figure 6.27. Plot of the mean logit locations for each functioning scale of the 
SBS-III 
 
It is important to also consider the reliability of measurements such as the 
logit locations. Figure 6.28 plots the mean location along the x-axis, against the 
scale’s reliability value (PSI) along the y-axis. From this, it can be seen that nine of 
the 13 scales have acceptable reliability, as indicated by their PSI being greater than 
0.5 (the horizontal line representing 0.5 along the y-axis is highlighted by a dotted 
line; Figure 6.28).  
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Figure 6.28. Plot of the mean logit locations and PSI, for each scale of the SBS-III 
 
At the subscale level, 17 of the 25 subscales had adequate reliability. This is 
shown in Figure 6.29 by the data points located above a PSI on 0.5 on the y-axis. 
This suggests that these 17 subscales can be reliably used on their own (i.e. outside 
of their parent scale). However, it is important to also consider the other evaluations 
of functioning such as item and person fit and dimensionality; as discussed 
throughout the Results.  
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Figure 6.29. Plot of the mean logit locations and PSI, for each subscale within the 
SBS-III scales. 
Discussion 
 
Each of the scales and subscales within the SBS-III underwent Rasch analysis 
to investigate and evaluate their functioning. This included scale refinement though 
statistically-informed collapsing of ineffective response categories, deletion of poorly 
functioning items, and splitting of items to remove DIF. This has enhanced each 
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scale’s ability to measure its latent trait; collectively the aspects of socio-sexual 
functioning which are assessed by the SBS-III. Nine of the SBS-III scales can be 
used as reliable and valid measurement tools, namely Socialising, Social Insight, 
Concern, Sexual Orientation, Sexual Behaviour, Romantic Relationship Experience, 
Attraction, Initial Romantic Interactions, and Formulating a Relationship. The latter 
five scales also contain subscales which have been found to function well 
independent of their parent scale. The remaining four scales has some issues with 
functioning, as summarised below. 
The Privacy scale and the Sex Education scale both demonstrated usefulness 
however require further development to ensure reliable and valid use. The Privacy 
scale had slightly low reliability, but demonstrated invariance, and unidimensionality 
was confirmed. The Sex Education scale had poor reliability but was also invariant 
and unidimensional. The reliability analyses undertaken in Chapter 5 suggested that 
the Puberty scale and the Sexual Exchanges scale functioned poorly and required 
redevelopment. This was confirmed by the current Rasch analyses which found low 
PSI and Cronbach alpha values for both scales. Poor reliability may be attributed to 
by the moderate to large sample size, which can cause small differences between 
observed and expected values to appear as misfit (Andrich, 1988). Both scales would 
benefit from additional items being added. 
At the subscale level, the following require further development: the three 
subscales within the Sex Education scale, the features that are attractive subscale 
within the Attraction scale, the understanding and facial features subscales of the 
Initial Romantic Interactions scale, and the interest in casual sex and friends having 
the same interests subscales of the Formulating a Relationship scale. Further 
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development of these scales and subscales could resolve stated issues and result in 
further well-functioning scales within the SBS-III.  
Interestingly, the Initial Romantic Interactions scale and the Relationships 
Formulation scale were both found to be unidimensional. This is despite previous 
exploratory factor analysis (Chapter 5) suggesting that they were in fact 
multidimensional and thus guided their division into subscales. Those subscales were 
also Rasch analysed herein, and found to have varying degrees of functionality and 
dimensionality. Alternatively, of the five scales confirmed to be single-factors by 
confirmatory factor analysis (Chapter 5), two of these had such unidimensionality 
confirmed herein. This intriguing inconsistency, between methods of statistical 
analysis, warrants further exploration and discussion, thus is addressed in Chapter 8.  
Of clinical relevance, responses by TD individuals on the nine well-
functioning scales consistently showed less difficulty in areas of socio-sexual 
functioning, compared to respondents with ASD. This further highlights the 
importance of research in this area given the pervasive effect that ASD appears to 
have on socio-sexual functioning. Those differences also guide clinicians to which 
aspects of functioning may be particularly important to assess and provide support 
for. 
The findings of this study may have been limited by the small number of 
items in some scales and in some of the subscales. This was partly a result of efforts 
to keep the questionnaire at a reasonable length for participant completion, and also 
the previous exploratory factor analyses which guided the division of some scales 
into subscales. Necessarily, these factor analyses could have been biased by sample 
characteristics including the gender ratio. Further analysis is needed to understand 
the causes of misfit and functionality in the Privacy, Sex Education, Puberty, and 
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Sexual Exchanges scales identified herein. Significant redevelopment of some items 
may be necessary.  
Conclusion 
Undertaking Rasch analyses has enabled a comprehensive evaluation of the 
structure and operation of the SBS-III. Being a newly redeveloped and expanded 
measurement tool, this is the first such examination of its constituent scales. 
Following informed modifications, nine scales within the SBS-III have confirmed 
valid and reliable measurement of Sexual Behaviour, Socialising, Social Insight, 
Romantic Relationship Experience, individual Concerns, Attraction, Sexual 
Orientation, Formulating a Relationship, and Initial Romantic Interactions. These 
findings support the conclusion that the SBS-III has utility in the measurement of 
socio-sexual functioning in individuals with and without an autism spectrum 
disorder.  
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Chapter 7: Differences in Romantic Relationship Experiences 
It is understood that having an Autism Spectrum Disorder (ASD) can affect 
an individual’s functioning in various aspects of life. The focus within this 
dissertation is on socio-sexual functioning. With the gaps in research literature 
identified, and the Sexual Behaviour Scale – third edition (SBS-III) comprehensively 
validated, sound exploration of this area is now possible. Confidence is bound in the 
demonstrated use of the SBS-III to provide accurate measurements which also allow 
for accurate comparisons between individuals with and without an ASD. Individual 
and group scores will not have been influenced by the presence or absence of an 
ASD.  
Varying reports exist in the literature regarding the experiences of 
relationships among the ASD population. As a precursor to relationships, one’s 
interest in such is important to understand. Modern research confirms that 
individuals with ASD express a clear desire for affective, romantic, and sexual 
relationships (Byers, Nichols, Voyer, & Reilly, 2013; Haracapos & Pederson, 1992; 
Hellemans, Colson, Verbraeken, Vermeiren, & Deboutte, 2007; van Son-Schoones & 
van Bilsen, 1995). When comparing the level of such interest between ASD and 
typically developing (TD) groups, differences have not been significant (Dewinter, 
Vermeiren, Vanwesenbeeck, Lobbestael, & Van Nieuwenhuizen, 2015).  
When exploring the experience of being in a relationship, however, studies 
have found that individuals with ASD report having had less relationship experience, 
compared to TD individuals (Hellemans et al., 2007; Byers, Nichols & Voyer, 2013). 
This suggests that those with ASD have a similar level of interest however less 
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success in relationships. Interestingly, having fewer symptoms of ASD does not 
appear to increase the likelihood of being in a relationship (Byers et al., 2013; 
Dewinter, de Graaf & Begeer, 2017). The reasons for these lower rates of 
relationship experience are not clear. The amount of experience could be hindered by 
both fewer opportunities for new relationships being commenced, and such 
relationships having a short duration; both contributing to reports of less experience 
overall.  
Consideration of employment rates and engagement in further education is of 
interest given that both commonly provide opportunities to meet new people 
including potential partners. The literature suggests that individuals with ASD may 
have less of such opportunities. In TD populations, 40% of employees reported 
previous or current workplace romance (Parks, 2006). Measures of employment rates 
among the ASD community have been consistently low. Of a sample of 68 adults in 
the United Kingdom, only a third were in employment; either supported or 
mainstream arrangements (Howlin, Goode, Hutton & Rutter, 2004). Similar rates 
were reported in Canada, where just over half of a young adult ASD sample had ever 
been employed (Eaves & Ho, 2008). A systematic review by Hayward, McVilly, and 
Stokes (2016), included review of qualitative studies focused on employment in ASD 
and suggests barriers to positive employment. Rates of engagement in further 
education are also low, with 34% of young adults with ASD having attended college 
in addition to a 9.3% who had attended vocational or technical training (Shattuck, 
2012). This US-based study did not include a TD group for comparison, however US 
census data indicates that 56% of young adults in the general population have had 
some engagement in college-level education (U.S. Census Bureau, 2015). Therefore, 
for individuals on the autism spectrum, they are more likely to not be in employment 
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or further education, both of which commonly provide opportunities to meet new 
people including potential partners. Research is needed to confirm whether 
individuals with ASD specifically report having fewer opportunities to meet potential 
new partners. Studies of Australian samples are also needed.  
Once a relationship has commenced, the subjective quality of this relationship 
and the duration of the relationship are two inter-related factors of interest. 
Relationships may require greater adaptability and understanding in response to the 
characteristics brought by the individual with ASD. This may include difficulty 
communicating emotions, differences in sensory experiences, and misunderstanding 
of the other’s actions or perception (Attwood, 2006; McIlwee Myers, 2006; Mendes, 
2015). For some relationships, such difficulties may contribute to an earlier ceasing 
of the relationship. However, research comparing the duration of relationships, TD-
TD relationships compared to ASD-TD or ASD-ASD relationships, has not been 
identified. Dewinter and colleagues (2017) reported that most of the relationships 
reported by their ASD sample had lasted more than 12 months. However, 
comparison to the control group was not reported. The severity of ASD 
characteristics was found to not be important in the prediction of an individual’s 
longest relationship (Birt, 2015). However, again no measure of average relationship 
duration, and comparison between ASD and TD, was undertaken.    
Having experienced difficulties in previous friendships or relationships, and 
possibly having some insight into one’s social shortfalls, it is not surprising that 
some individuals with ASD anecdotally report being anxious about relationship 
endeavours (Roth & Gillis, 2015). Such trend may also be captured in the finding 
that adolescents with ASD scored higher on measures of social anxiety than a 
community sample (ƞ2=.04, p<.01; Kuusikko, 2008). However, this effect is small, 
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only accounting for 4% of variance – possibly a result of the sample size. 
Quantitative measurement of self-reported worry about future relationship outcomes 
is needed, as important to personal wellbeing. As further discussed below, such 
anxiety may also be a barrier to initial relationship success.  
At this point, social functioning is emerging as a common factor. It appears to 
be relevant to opportunities, relationship difficulties, and anxiety – each reviewed 
above. Therefore, the question of whether social engagement mediates the 
association between relationship experiences and ASD arises. This has not been 
measured in the exiting literature, despite reduced social engagement being a 
commonly reported characteristic of ASD, thus it is necessarily measured in the 
current study. 
If social engagement is confirmed as being a key factor in the association 
between ASD and relationship experiences, explanations for such are needed. 
Individuals with ASD have been found to learn less about romantic functioning from 
their peers, compared to TD individuals (Cohen’s d=2.01; Stokes, Newton & Kaur, 
2007). This may be because they spend less time with their peers thus have fewer 
opportunities to learn from them. Social engagement also provides opportunities to 
practice interacting with others in a range of contexts, thus may reduce anxiety when 
interacting with a new potential partner. Studies have attempted to measure this, as 
well as the effect that it can have on the success of such endeavours. From a sample 
of 757 TD adolescents, logistic regression analyses found that levels of dating 
anxiety significantly increased the prediction of dating status (Glickman & La Greca, 
2004). Thus, it was concluded that experiencing greater dating anxiety makes one 
less likely to be currently dating.  
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From the current summary of existing literature in this area, the need for 
specific measurement of the mentioned factors, and relationships between them, is 
clear. This will help to identify targets for intervention and support, as a means of 
reducing the likelihood of negative relationship outcomes for those on the autism 
spectrum. The importance of this is further highlighted by the association between 
negative experiences with a romantic partner and depressive symptomology (La 
Greca & Harrison, 2005).  
Therefore, the current study aimed to identify the pathways to positive 
relationship experience, and how these may differ for individuals with an ASD 
compared to TD individuals. This involved a three-step process. First, confirmation 
and extension of existing findings about the particular aspects of relationship 
difficulties, and how they differ between ASD and TD groups, was sought. It was 
predicted that, compared to TD individuals, those with ASD would report 1a) a 
similar degree of interest in romantic relationships, 1b) having fewer relationship 
opportunities, 1c) experiencing relationships which lasted a shorter period of time, 
and 1d) greater worry about future relationship outcomes. Second, it was predicted 
that the association between ASD/TD and relationship experience is mediated by the 
amount of engagement with peers. Third, if such mediation was confirmed, 
identification of why social peer engagement is a mediating factor was sought. It was 
hypothesised that the ASD group would report 3a) less learning about sexuality 
gained from peers, and 3b) would experience greater anxiety during initial 
interactions with a potential partner. 
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Method 
Details of sample recruitment, sample characteristics (n=459), and the 
measurement tools used are provided in Chapter 4. For the current study, a series of 
t-tests were initially undertaken in SPSS to measure the predicted differences, within 
relationship difficulty, between the ASD and TD group. These measured group 
differences, based on degree of interest in being in a relationship, amount of 
relationship opportunities, duration of previous relationships, and amount of worry 
related to future relationship outcomes. Effect sizes where indicated by Cohen’s d, 
and interpreted as .20=small, .50=moderate, .80=large (Cohen, 1988). A mediation 
analysis was then undertaken, using the PROCESS macro in SPSS (Hayes, 2012). 
This evaluated the relationships between ASD status, peer engagement, and 
relationship experience. Finally, further t-tests were undertaken to assess the 
proposed group differences related to the functions of peer engagement, being 
learning opportunities from peers and anxiety during initial interactions.  
Results 
Factors of Relationship Difficulty: Group differences 
Responses from the ASD group were compared to that from the TD group via 
t-tests. No significant difference was found between the degree of interest in being in 
a relationship, when comparing the ASD group to the TD group, p=ns. The ASD 
group reported having had significantly fewer opportunities to develop relationships, 
t(457)=-1.76, p<.05. The effect size was small however, Cohen’s d=0.17. Previous 
relationships were also reported to have lasted a significantly shorter duration for the 
ASD group, compared to the TD group, t(321)=-2.79, p<.01, with a small-moderate 
effect size, Cohen’s d=0.31. Finally, those with ASD reported experiencing a 
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Social Peer 
Engagement 
ASD status  
(ASD or TD) 
Romantic 
relationship 
experiences 
2.95, p<.001 
.20, p<05 
1.20, p<0.05 
significantly greater amount of worry focused on not being able to build and 
maintain good relationships, t(434)=4.71, p<.001. The Cohen’s d of 0.44 suggests a 
moderate effect size. 
The effect of Social Peer Engagement: Mediation 
Regression analysis was used to investigate the hypothesis that peer 
engagement mediates the association between relationship difficulties and ASD 
status (Figure 7.1). Age and gender where initially controlled for, to ensure that they 
did not influence the relationships. Results confirmed the presence of an indirect 
effect between ASD status and romantic relationship difficulty 
(b=.58, 95% CI [0.20, 1.11]). The ratio of this indirect effect to the total effect, was 
0.32, 95% CI (0.11, 0.88). The effect remained evident even when analyses were re-
run without controlling for age and gender.  
 
 
 
 
 
 
Figure 7.1. Mediation analysis showing social peer engagement as a partially 
mediating factor of the association between ASD status and romantic relationship 
experiences.  
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The Functions of Peer Engagement: Group differences 
With the importance of social peer engagement confirmed by the mediation 
analysis, measurement of its function was sought. The ASD group reported having 
learned significantly less about sex-related topics from their friends, than the TD 
group reported, t(321)=-3.48, p<.05, Cohen’s d=0.39. The ASD group also reported 
experiencing significantly greater anxiety during initial romantic interactions, than 
the TD group reported, t(457)=6.57, p<.001, Cohen’s d=0.61.  
Discussion 
It was predicted that, compared to TD individuals, those with ASD would 
report having a similar level of interest in being in a romantic relationship, but have 
fewer opportunities to develop new relationships, relationships that lasted a shorter 
period of time, and have greater concerns about future relationship outcomes. It was 
also predicted that the association between relationship experience and diagnostic 
status would be mediated by the amount of peer engagement. Finally, it was 
predicted that individuals with ASD would report having learned less about sexuality 
from their peers and also experience more anxiety when meeting a new potential 
partner.  
Current results confirmed that individuals with ASD reported a similar level 
of interest in relationships as do TD individuals, consistent with the recent findings 
from Dewinter and colleagues (2015). It was also found that those with ASD 
reported having few opportunities to meet potential new partners than the TD sample 
reported, as predicted. This had been suggested by the lower rates of engagement in 
further education (Shattuck, 2012) and employment (Eaves & Ho, 2008; Howlin et 
al., 2004) for individuals with ASD and has now been confirmed by specific self-
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report measurement. Stokes et al. (2007) also found that employment and education 
are sources of romantic interest among TD individuals. However, individuals with 
ASD were less likely to pursue a relationship with a colleague compared to TD 
individuals. This latter finding may reflect the reduced opportunity for such 
endeavours due to less engagement in the workforce.  
Relationships were reported as being shorter in duration, for the ASD group 
compared to the TD group. Literature and clinical accounts had guided this 
prediction; however, it had not specifically been measured or findings published. 
Current findings also showed that concern about one’s ability to establish and 
maintain future relationships is greater for individuals with ASD, as predicted. This 
had been suggested by broader research reporting social anxiety experienced by 
those with ASD (Kuusikko, 2008) and narrative accounts of personal anxiety about 
one’s future relationship endeavours (Roth & Gillis, 2015). The current findings 
provide the first quantitative measurement of relationship-focused worry and confirm 
that individuals with ASD report experiencing a greater level of concern about future 
relationship outcomes than TD individuals.  
With the differences within relationship difficulties confirmed, the proposed 
mediation effect of social peer engagement was explored and confirmed. An indirect 
effect was found between ASD status and relationship difficulties, with peer social 
engagement being a partially mediating factor. This is an important finding as it 
provides greater specificity than the existing literature which supports the general 
effect of social functioning. This specifically reveals that the amount of time and 
interaction with peers is one important factor in improving relationship outcomes. 
This has also been suggested by Stokes and colleagues (2007) in their findings that 
sources of learning are less often social, for those on the autism spectrum. 
209 
SOCIO-SEXUAL FUNCTIONING IN AUTISM 
Initial insights into why peer engagement is of such importance was gained 
through identification of two of its functions. As predicted, it was found that 
individuals with ASD report having learned less about sexuality from their peers than 
their TD peers reported. This is consistent with Stokes et al.’s (2007) findings. It 
suggests that engagement with peers provides valuable opportunities to informally 
learn about aspects of sexual and romantic functioning from peers, as helpful to 
relationship functioning. The importance of such social opportunities has been 
emphasised by the rationale given for the development of the Tackling Teenage 
Training program (Visser et al., 2015). Such program was developed specifically to 
provide the psychosexual education which is not being gained through social means 
(Visser et al., 2015).  
It was also found that individuals with ASD reported experiencing greater 
anxiety when they first meet and engage with someone that they are interested in. 
This supports the work by Glickman and La Greca (2004) which highlights the 
prevalence of dating anxiety. It is possible that greater engagement with peers would 
increase confidence and comfort in interacting with others, however without this, 
anxiety may be greater. Heightened anxiety during such initial interactions with 
another may hinder the success of such endeavours, as also suggested by Glickman 
and Le Greca (2004). Thus, contributing to overall negative relationship experiences. 
Overall, it has been shown that peers play an important role in informally educating 
those with ASD and that peer engagement may enhance relationship opportunities 
and outcomes. 
Future research is needed to replicate these findings; use of an ASD sample 
with a gender ratio closer to 4-5:1 is suggested. Exploration of other possible factors 
is also recommended. This may include the impact of previous negative experiences 
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on motivations to seek new relationships. Exploration of the influence of different-
aged friends may be of interest, due to the common trend of individuals with ASD 
having friendship groups which are older or younger than them. This was suggested 
by finding that fewer children with ASD (77%) tend to have a majority of same-aged 
peers compared to TD children (95%; Bauminger et al., 2008). An earlier study also 
noted that most of the different-aged peers were younger than their friend with ASD, 
however group differences were not significant (Bauminger & Solomon, 2003). 
Therefore, it would be interesting to measure any changes in the strength of 
mediation, dependant on the difference in age of peers. 
Conclusion 
The current study has been able to specifically identify four aspects of 
relationship experience which contribute to our understanding of relationship 
difficulties in ASD. These are, level of interest, amount of opportunity to develop 
relationships, duration of relationships, and amount of worry about future 
relationship outcomes. Differences were found in the latter three, between 
individuals with and without ASD. Amount of engagement with peers was found to 
partially mediate these differences in relationship difficulty, highlighting that 
engagement with peers is an important factor of positive relationship experiences. 
The importance of this is likely driven by the opportunities that peer engagement 
provides for informal learning from peers and for increasing confidence when 
interacting with potential partners. Collectively, the current study has helped to 
identify the factors and pathways to positive relationship functioning, as particularly 
relevant to those with ASD. This is informative for clinician’s who support 
individuals on the autism spectrum with their goals of establishing and maintaining 
positive romantic relationships.   
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Chapter 8: Discussion 
Autism Spectrum Disorder (ASD) is a neurodevelopmental condition 
characterised by differences in social, emotional, and behavioural functioning. These 
differences can affect an individual’s engagement in the social, interpersonal, 
academic, and occupational aspects of life. This dissertation has focused on socio-
sexual functioning; a complex area encompassing an individual’s interests, 
behaviours, understandings, and contentment with respect to sexual, romantic, and 
social aspects of life, which is important to one’s overall wellbeing. 
The limited although growing body of literature in this area was 
systematically reviewed and meta-analyses were conducted where possible. Such 
review showed that, compared to typically developing (TD) individuals, individuals 
with ASD experience less social engagement, have less experience in romantic 
relationships, have less awareness of privacy norms, greater rates of inappropriate 
sexual behaviour, and receive less education about sexual health. These difficulties 
are consistent with the greater amount of concern that individuals with ASD, their 
teachers, and their parents, report for the individual’s future. Existing literature also 
suggested that attraction and social insight are two areas worthy of further 
exploration.  
The review and meta-analyses also highlighted various limitations and 
research gaps which require attention. Studies are needed which evaluate samples 
which are larger, more representative of the general ASD community, and include a 
non-ASD group for between-group comparisons. With use of such samples, current 
findings could be replicated as well as new areas explored and measured. These areas 
include attraction, social insight, and the different aspects of sexual behaviour. 
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Qualitative literature also suggests that individuals with ASD may experience the 
initial interactions with a potential partner differently to others, and may understand 
the function of relationships differently. Thus, exploration of these differences could 
provide further understanding of why and how romantic and sexual relationships are 
reported as less positive or less frequent for individuals with ASD.  
In the measurement of these areas, previous studies have used a range of 
measurement tools, many of which have not been comprehensively validated. One 
such tool, the Sexual Behaviour Scale (SBS), was commonly used by Australian and 
international studies. The original SBS, and its subsequent versions, was useful in its 
measurement of different areas within sexual functioning. Its reliability and construct 
validity were evaluated by triangulation between parent and teacher report. However, 
the SBS was limited by the narrow scope of focus both within subscales and across 
the scale as a whole. Comprehensive validation of its functioning would be 
informative.  
With consideration of the above issues, the SBS underwent significant 
redevelopment. The resulting SBS-III is broader in scope and contains items which 
explore the areas highlighted as important by the review of existing literature. The 
SBS-III was subsequently completed by a large community-based sample of 459 
adolescents and adults, of which 232 reported having been diagnosed with ASD. 
This provided data for both evaluation of the scale’s functioning and to answer the 
clinical aims and hypotheses underlying this work.  
To evaluate the validity, reliability, and overall functioning of the SBS-III, a 
strategic series of statistical analyses were undertaken, as guided by existing 
statistical literature focused on such processes. The proposed SBS-III comprised 13 
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quantitative scales, each of which represented a single putative factor of socio-sexual 
functioning. To confirm these factor structures, structural equation modelling (SEM) 
was undertaken. This confirmed the single-factor structure for eight of the scales, 
namely the Socialising, Social Insight, Puberty, Privacy, Sexual Orientation, Sex 
Education, Sexual Exchanges, and Concerns scales. Subsequent exploratory factor 
analysis (principal components analysis; PCA) conducted on the remaining five 
scales suggested that they each contained between three and nine factors (3 factors: 
Romantic Relationships, Attraction; 5 factors: Sexual Behaviour, Initial Romantic 
Interactions; 9 factors, Relationship Formulation). Post hoc exploratory factor 
analysis of the Sex Education scale suggested that three subscales may be a truer 
representation of these items, than the single-factor. This particular exploratory 
analysis was undertaken due to poor reliability of the single-factor model for the Sex 
Education scale. 
Reliability analyses conducted on the final scales (single-factors) and 
subscales (multiple factors) suggested good internal consistency for the Social 
Insight scale, the Concerns scale, the Sexual Behaviour subscales, and the Attraction 
subscales. Very poor reliability was noted for the Sexual Exchanges and Puberty 
scales. The Sexual Exchanges scale was made up of only four items, and the Puberty 
scale comprised only five items. Thus, additional items are needed to allow for 
reliable measurement and evaluation of both scales. Additional items could explore 
the frequency of interactions which represent a sexual exchange and ask about the 
motivations for such interactions. With respect to puberty, additional items could 
explore the level of understanding about puberty, social issues linked with changes 
during puberty, and sources of learning about puberty. Both areas continue to be of 
interest and require exploration, however the current dedicated scales within the 
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SBS-III require expansion and subsequent validation before they can be used for 
such measurement. 
Comprehensive and more statistically advanced evaluation of the functioning 
of the SBS-III scales was obtained through Rasch analysis (RA). Where factor 
analysis had suggested that a scale contains multiple factors, the scale as a whole was 
initially analysed followed by each of its subscales. The process of Rasch analysis 
included amending scoring categories, removing items which did not function well, 
and resolving any differential item functioning. Such process enhanced each scale’s 
ability to measure its latent trait and allowed for differences in scores to be assumed 
as reflective of differences in trait level and not an artefact of group membership. Of 
the final scales, nine can be used as reliable and valid measurement tools, namely the 
Socialising, Social Insight, Concern, Sexual Orientation, Sexual Behaviour, 
Romantic Relationship Experience, Attraction, Initial Romantic Interactions, and 
Relationship Formulation scales. The latter five scales also contain subscales which 
have been found to function well, independent of their parent scale. The Privacy and 
Sex Education scales, while found to be useful, require further development, such as 
inclusion of additional items, to ensure reliable and valid use. The Puberty and 
Sexual Exchanges scale require significant redevelopment, initially via expansion of 
the scale, as discussed previously. 
This lengthy evaluative process has been productive in methodologically 
refining the scales of the SBS-III and thoroughly confirming the sound functioning 
of nine of its scales. This allowed for experimental use of the scale, in this instance, 
to assess how relationship experiences may differ between individuals with and 
without an ASD. As detailed in Chapter 7, analysis of responses on the SBS-III 
showed that individuals with ASD have a similar level of interest in romantic 
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relationships, however experience less opportunity, shorter relationships, and greater 
worry about future relationships. A partially mediating factor of this was confirmed, 
being the amount of social engagement with peers. The importance of peer 
engagement is likely driven by the opportunities that it provides for informal learning 
from peers and for increasing confidence when interacting with potential partners. 
Collectively, this experimental use of the SBS-III helped to identify the factors and 
pathways to positive relationship functioning. This is of particular relevance and 
importance to both individuals with ASD and those who provide therapeutic support. 
During the evaluative process, detailed throughout chapters 5 and 6 and 
summarised herein, an interesting pattern of results appeared. Only four scales, of the 
11 scales which underwent the complete battery of analyses, had consistent results 
regarding their dimensionality (Table 8.1). As such, the Socialising scale and 
Concerns scale were confirmed as having a single-factor structure by both SEM and 
RA; PCA was not used given the good fit confirmed in SEM. The Romantic 
Relationship Experience scale and the Sexual Behaviour scale were consistently 
suggested to contain multiple factors, across SEM, PCA, and RA. However, of the 
six scales for which SEM supported the single-factor structure, only two were 
confirmed as being unidimensional by RA (Socialising, Social Insight). The reverse 
trend was noted in three scales of which PCA suggested they comprised of multiple 
factors (Attraction, Initial Romantic Interaction, Relationship Formulation), however 
RA of these three scales confirmed their unidimensionality. To ensure that 
differences were not caused by the method of exploratory factor analysis used, a 
series of analyses were undertaken using a maximum likelihood estimate, as opposed 
to principal components. The resulting factor structures were found to be very 
similar. 
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Table 8.1. Comparison of scale dimensionality as indicated by the different 
statistical methods used. 
SBS-III scale 
Dimensionality identified by… 
Structural 
Equation 
Modelling (SEM)a 
Principal 
Components 
Analysis (PCA)b 
Rasch analysis 
(RA)c 
Socialising Single-factor - Unidimensional 
Social Insight Single-factor -  
Concerns Single-factor - Unidimensional 
Sexual Orientation Single-factor -  
Privacy Single-factor -  
Attraction  Three factors Unidimensional 
Sex Education Single-factord Three factors  
Romantic relationship 
experience 
 Three factors  
Sexual Behaviour  Five factors  
Initial Romantic Interactions  Five factors Unidimensional 
Relationship Formulation  Nine factors Unidimensional 
aReported in Chapter 5; assessed by good fit of the data to the proposed single-factor model 
bReported in Chapter 5; assessed by the suggested factor structure 
cReported in Chapter 6, assessed by confirmation of unidimensionality 
dDespite the single-factor model being supported by SEM, poor reliability encouraged 
post-hoc exploration via PCA. 
 
Similar disparities have been reported in the evaluation of the Hospital Anxiety 
and Depression Scale (HADS). Confirmatory factor analysis demonstrated that a 
single-factor structure of the HADS was inappropriate (Pallant & Bailey, 2005). 
However subsequent Rasch analysis of this scale statistically supported a single 
structure (Pallant & Tennant, 2007).  
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While the specific reason these different forms of analysis produced conflicting 
results is not clear, there are well understood general reasons. The use of ordinal data 
in a factor analysis is problematic, due to the assumptions of such parametric 
procedures requiring interval level data (Satorra & Bentler, 1994; Tabachnick & 
Fidell, 2001). Whereas, Rasch analysis has been designed for such ordinal (and 
binary) data (Rasch, 1960). Further, Rasch analysis advantageously makes no 
assumptions about the distributions of data sets (Pallant & Tennant, 2007). It has also 
been suggested that incidental fluctuations in error variance (i.e.: sampling bias) can 
cause additional factors to be spuriously identified in a factor analysis (Wright, 
1994).  
Fundamental differences between the analytic procedures of factor analysis and 
Rasch analysis also contribute some explanation. Factor analysis attempts to identify 
a singular eigenvector through the data space, creating factors (eigenvectors) at each 
level of residual variance, meaning it is vulnerable to spurious error variance and 
violations of assumptions, and tends to associate different levels of ability with 
unique factors (Duncan, 1984; Thompson, 2004). Alternatively, Rasch analysis 
constructs one latent variable, measured as a construct based upon variations in 
participant ability, reflected in item difficulty, thus truly spanning across all difficulty 
levels, presuming a single construct and evaluating fit to this (Bond & Fox, 2015). 
Given the goal of spanning the data set with singular meaning, rather than stratifying 
it, Rasch analysis appears best suited. The effect of such was demonstrated in the 
evaluation of the International English Language Testing System (IELTS), which 
included comparison of confirmatory factor analysis (CFA) and Rasch analysis. It 
was found that items with a very high or very low level of difficulty compromised 
the fit of CFA models (Aryadoust, 2009). Related to this, it was found that if a set of 
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items include both high and low levels of difficulty, a factor analysis was likely to 
identify two factors for separate ranges of difficulty rather than a single factor with a 
single wide range of difficulty (Duncan, 1984). This is due to inter-item correlations 
and item loadings being influenced by item difficulty. Finally, the erroneous 
identification of a subsequent factor in exploratory factor analyses may, in fact, be an 
artefact related to the skewness in the scales scores (Van der Ven & Ellis, 2000).  
A simulation study by Smith (1996) aimed to discover which technique is 
superior in its identification of dimensionality. Based on the results, it was concluded 
that factor analysis should be used when the data is made of equally dominant 
uncorrelated factors. However, RA should instead be used when either there is a 
dominating factor or highly correlated factors (Smith, 1996). This paper did not 
consider the newer approaches to Rasch analysis which allow for multidimensional 
structures (Briggs & Wilson, 2003); these are discussed briefly later. Christensen 
(2012) directs that in situations where the functioning of items is not known, CFA is 
insufficient, mainly due to its inability to deal with false or misleading evidence 
(Kreiner & Christensen, 2011). It can however be used in combination with RA. It 
has also been suggested that if a factor cannot be confirmed by Rasch analysis, it 
likely does not exist (Wright, 1994). Therefore, the length evaluative process 
employed within this thesis is sound and supported by existing statistical literature. 
The clinical utility of the findings within this dissertation is considerable. We 
now have a scale which can validly and reliably measure nine different aspects of 
socio-sexual functioning. A lower or higher score will indicate a lower or higher 
level of difficulty in the focal domain; such a score will not have been influenced by 
the presence or absence of an ASD. For clinical research, the SBS-III can be used to 
measure socio-sexual functioning in individuals and also compare differences in 
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scores among groups. This will allow for sound further research to continue 
extending knowledge about these areas, as important for informing clinical practice.  
Analysis of the current Rasch data has revealed that individuals with ASD 
experience greater difficulty in each of the nine assessed areas of socio-sexual 
functioning (Chapter 6). In some areas, such differences had been reported in 
previous studies, however none had used Rasch analysed data. Also, the scales which 
assessed new areas, such as relationship formulation and initial interactions, proved 
to be relevant and informative. The largest difference, between the ASD and TD 
groups, is related to sexual behaviour and sexual orientation. Thus, researchers and 
clinicians working with both individuals with and without ASD, are likely to see the 
greatest difference between such individuals in the domains of sexual behaviour and 
sexual orientation. Large differences are also present between groups in relation to 
initial romantic interactions, relationship formulation, and attraction. This knowledge 
can inform the expectations of researchers and clinicians, and may guide the 
development of intervention programs. 
In clinical work, the SBS-III can be used to assess the level of difficulty that an 
individual is experiencing across the nine domains of socio-sexual functioning. This 
will suggest areas to qualitatively explore further with the person, and also highlight 
aspects relevant to treatment planning. Standardised norms are now needed, as 
discussed later, to allow comparisons to appropriate normative groups. A clinician 
can be confident that their use of the SBS-III will provide valid and reliable 
measurement, based on the client’s responses.  
Future directions for the SBS-III and its use include the need for a follow-up 
study which involves completion of the refined SBS-III by a large and representative 
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sample. This would allow for replication of the current findings and importantly the 
development of standardised norms. Comparison of individual scores to standardised 
norms would increase the clinical utility of the SBS-III. Further exploration and 
redevelopment of the Privacy, Sex Education, Puberty, and Sexual Exchanges scales 
would further broaden the scope of the SBS-III.  
An intriguing follow-up analysis, although outside the scope of this work, is 
that of recently proposed multidimensional Rasch models (Briggs & Wilson, 2003). 
Such models are intended to be able to assess higher-order measurement models. 
This could allow for single assessment of subscales within a scale. Initial 
confirmation of the validity of the second-order variables is required. Therefore, 
some of the current study’s subscales would require further development to ensure 
reliability prior to assessment of such higher-order structures. It is noted that this is a 
new area being explored within Rasch analysis and that current proposed models are 
complex and yet to gain widespread use. Nonetheless, this may be a valuable avenue 
for future evaluation of the SBS-III. 
Overall, this dissertation has shown that the impact of autism on various 
aspects of socio-sexual functioning is prominent however not well researched. To 
allow further and broader exploration, and statistically comprehensive measurement, 
the SBS was significantly redeveloped. A series of analyses guided modifications 
made to the SBS-III which enhanced its measurement of socio-sexual functioning. 
The results showed that individuals with ASD experience greater difficulty related to 
sexual behaviour, sexual orientation, initial romantic interactions, forming and 
understanding relationships, attraction to others, socialising, social insight, 
experience in romantic relationships, and have greater concerns for their future, than 
individuals who are not on the autism spectrum. These findings were collected by 
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responses to the SBS-III, a measurement tool developed herein, which provides valid 
and reliable measurement of nine core aspects of socio-sexual functioning. The 
significant contribution of this work to both research and clinical sectors has been 
presented and discussed throughout. 
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Appendices 
 
Appendix 1: Socio‐sexual functioning in autism spectrum disorder: A systematic 
review and meta‐analyses of existing literature. Published in Autism Research  
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Appendix 3.1. Sexual Behaviour Scale – 3rd edition (SBS-III), as completed by 
participants. 
 
Sexual Behaviour Scale-III 
Self-Report 
 
This is an anonymous questionnaire.  
Please do not write your name, or any identifying information in your responses. 
Please ensure that you have read the Plain Language Statement before completing this 
questionnaire as it explains the purpose of this research. 
By completing and returning this questionnaire you indicate your consent to participate in this 
research. 
This questionnaire contains questions about your current sexuality and sexual behaviour. Some 
questions may not apply to you, but in the interest of good research it is beneficial to ask these 
questions.  
 
About You 
 
1.  Your date of birth: ___________________________ 
 
2.  Gender: 
 Male 
 Female 
Other: _______________________ 
 
3.  Have you been diagnosed with an Autism Spectrum Disorder? 
(This may include: Asperger’s syndrome, Autism, Pervasive Developmental Disorder and alike) 
 Yes   
 No (go to question 7) 
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4.  If yes, what developmental disorder have you been diagnosed with?  
 
_____________________________________________________________________________ 
 
5.  How old were you when you were first diagnosed with this disorder? 
 
_____________________________________________________________________________ 
 
6.  Who gave you this diagnosis? 
 GP / family doctor 
 Pediatrician 
 Psychologist 
 Other: ___________________________________________ 
 I don’t know / I can’t remember 
 
7.  Have you been diagnosed with any other disorders or conditions?  
(Such as ADHD, learning difficulties, Down syndrome, any mental health condition etc.) 
 
  Yes;        No 
8.  If yes, which other disorder(s)/condition(s) have you been diagnosed with? 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
9.  Do you take any medication? 
   Yes;    No (go to question 11) 
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10. Please write down any information about these medications that you can remember: 
 
Name of medication Dose 
(How much medication 
do you take each time) 
Frequency 
(How often do you take 
this medication) 
Duration 
(How long have you  
been taking this 
medication for) 
    
    
    
    
    
    
 
 
11. Have you done any of these programs/activities before (tick one or more):  
 ABA therapy  
 Social skills groups/programs 
 Social stories 
 Sessions with a psychologist 
 Sessions with a speech therapist 
 Treatment with a doctor or paediatrician focused on: ___________________________ 
 Sensory integration (help with loud noises, bright lights, touching things) 
 Programs with your family (e.g. ‘Help! Program’, ‘More than Words’) 
 Music Therapy 
 Having an eating/food plan, only being allowed to eat certain foods 
 Others: ________________________________________________________________ 
 None (go to question 17) 
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12. Did these programs teach you new ways to manage behaviours or act in certain situations?  
   Yes;       No (go to question 14) 
13. If yes, what did you learn?   
______________________________________________________________________________ 
______________________________________________________________________________ 
14. Did you learn better ways to speak to people and make new friends? (Making eye contact 
with people, responding to people’s comments)? 
  Yes;      No (go to question 16) 
15. If yes, what things do you do now (that you didn’t used to do) which will help you speak to 
others and make friends? 
_________________________________________________________________________________ 
_________________________________________________________________________________ 
16. Who provided these programs/services? (Tick one or more). 
 Psychologist 
 Speech therapist 
 ABA therapist 
   School counsellor/wellbeing staff 
   Community practitioner 
 Other: ____________________________________________________________
 
17. What is the highest year level that you completed at school?  
 
_______________________________________________________________________________ 
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18. What type of school does/did you attend? 
 Mainstream school 
 Mainstream school and also had help from an aid 
 Special needs school 
 Special needs school and also had help from an aid 
 Other: ________________________________________________________________ 
 
19. Which religious faith do you primarily follow? 
 Christianity 
 Islam 
 Judaism 
 Hinduism 
 Buddhism 
 Chinese folk religion 
 Other: __________________________ 
 None (go to question 21) 
 I’d prefer not to say 
20. On a scale from 1 to 5, how closely do you follow this religious faith? 
(Circle the most appropriate number) 
 
1 2 3 4 5 
 
Not closely                              
    
Very closely 
 
21. Which ethnic culture do you feel you belong most to? 
 Anglic (Britain, United States of America, Australia, etc.) 
 Non-Anglic North American countries (Mexico, Cuba, Dominican Republic, Haiti etc.) 
 Central American (including Caribbean) 
 Southern American 
 Eastern European 
 Western European 
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 South Asian (India, Pakistan, Nepal, Bangkok, Sri Lanka, etc.) 
 East Asian (Hong Kong, China, Mongolia, Japan, Korea, etc.) 
 South East Asian (Vietnam, Thailand, Cambodia, Laos, Burma, etc.) 
 Central Asian (Kazakhstan, Afghanistan, Bangladesh, Bhutan, Kyrgyzstan, etc.) 
 African (central, western, eastern, and southern Africa) 
 Arabian, North African, Horn of Africa 
 Arabic (Regions of Egypt, Sudan, Tunisia, Algeria, Iraq, Kuwait, Lebanon, Syria, etc.) 
 Oceanic 
 Other: ___________________________________________________________ 
 I’d prefer not to say  
 
 
22. On a scale of 1 to 5, how strongly do you identify with this culture? 
(Circle the most appropriate number) 
1 2 3 4 5 
Not strongly                                Very strongly 
 
23. I was born: 
 Biologically male 
 Biologically female 
 Intersex (born with both male and female sex organs) 
 
24. I consider myself to be: 
 Male 
 Female 
 Transgendered (I feel like my gender doesn’t match my biological sex) 
 
25. Do you have a favourite thing that you are extremely interested in, or like to talk about/do 
almost all of the time? 
 Yes;       No 
 
26. If yes, what is this thing/topic of interest?  
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________________________________________________________________________________ 
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SOCIALISING AND FRIENDSHIPS 
 
1.  I would call someone my friend if (tick one or more): 
 They are in the same class/group as me (sports group etc.)  
 They regularly say hello, sit next to, or smile at me  
 They sometimes talk to me, or choose to be my partner at school or in organized 
programs (e.g. Activities, group work, sports)  
 They often converse with, or choose me as their partner at school or organized 
programs (e.g. Activities, group work, sports) 
 We do things together in our free time 
 We respect, trust, and value each other, and are important parts of each other’s lives 
 Other: ___________________________ 
 
2.  Approximately how many friends do you have (not including people that you only engage with 
on social media occasionally)? 
 
_________________ 
 
3.  I like to be around people who are (tick one or more):  
 Around my age  
 Older than me 
 Younger with me   
  I don’t really like to be around other people/ I prefer my own company  
 
4.  I try to do things to make people my friend 
    Yes;    No  
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4a.   If I wanted to make someone my friend, I would (Tick one or more): 
 Speak to them 
 Sit next to them  
 Ask the person if we can hang out 
together 
 Tell them all about my favourite 
topic/the things I am interested in  
 Try to always be around them 
 Do lots of nice things for them 
 Copy their interests         
 Do nothing 
 
 Other: _______________________________        
5.  If someone your age asks you to play or ‘hang out’ with them, how often do you say yes?  
  
   Rarely   Sometimes         Often        Always 
                                                             
6.  I want to have a friend that I can rely on and trust 
 Yes 
 No 
 
7.  How often do you feel uncomfortable/awkward when other people touch you (high-fiving, 
holding my hand, hugging)? (tick one) 
 
 Rarely   Sometimes         Often        Always 
                                                             
8.  When I talk to people, I like to stand very close to them: 
 Yes 
 No 
 
9.  I socialise with people other than my family  
 Rarely   Sometimes         Often        Always 
                                                             
10. I am interested in friendships with people of the opposite sex than I am attracted to (tick one) 
 Rarely   Sometimes         Often        Always 
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11. What type of recreational activities do you like to do in with other people your age (tick one or 
more)? 
 Spend time together at each other’s house doing anything 
 Set activities (e.g. Watch movies, play games, use computer/iPad, play video games, 
play outside) 
 Go out somewhere together (e.g. shopping centres, take-away food, cafes) 
 Mostly organised activities (e.g. sports groups, after-school activities/classes, training 
programs)   
 I do not spend much time with other people my age 
 
 
12. In comparison to other people your age, how much time do you spend with your friends? (Tick 
one) 
 A greater amount of time than others my age 
 About the same amount of time as others my age 
 Slightly less time than others my age 
 I do not really spend much time with others my age 
 I do not spend any time with others my age 
 
13. I try to copy behaviours, or ways that I would like to act, from (tick one or more): 
 My friends 
 Television shows 
 Movies 
 My parents 
 My brothers/sisters/cousins 
 Celebrities 
 Strangers  
 No one
 Other: _____________________________________________________________ 
 
14. I find it hard to show people that I care about them 
  Yes;    No 
275 
SOCIO-SEXUAL FUNCTIONING IN AUTISM 
SOCIAL INSIGHT 
 
1.  When talking to other people, how often do you try to turn the topic to something that you 
are more interested in? (tick one) 
 Rarely   Sometimes         Often        Always 
                                                             
2.  When talking to other people, we mostly talk about the things that I am interested in 
 Yes 
 No  
 
3.  I find it hard to understand sayings and expressions that people use (e.g. pull your socks up, or 
it’s raining cats and dogs) 
 Yes 
 No 
 
4.  I correctly change my behaviours depending on where I am (e.g. in the classroom, at home with 
family, when meeting new people, public places) (tick one) 
 Rarely   Sometimes         Often        Always 
                                                             
5.  I am aware if I make some mistakes when trying to talk to other people  (tick one) 
Not at all        Moderately aware       Very aware          
                                                                                   
6.  I have been told not do certain things/act in certain ways when I am with other people, but I 
have found it hard to understand why I should not be doing these things  
 Yes 
 No 
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PUBERTY 
 
1.  Approximately what age were you when you began to go through puberty? 
 
 _____________________________________ 
 I have not begun to go through puberty  
 
2.  I think that puberty is a normal part of becoming an adult 
 Yes 
 No 
 I don’t know 
 
3.  How did you respond to the changes that were happening to your body when you began to go 
through puberty? (tick one or more) 
 I got very angry/upset about the changes that were happening to my body 
 I told people outside of our immediate family about these changes 
 I became very interested in the parts of my body that were changing and started 
doing more things that were focused on these changes 
 I didn’t talk to anyone (including my parents and brothers or sisters) about these 
changes 
 Other: ______________________________________________________________ 
 None 
 
4.  When your body was changing during puberty, how much distress, anxiety, or confusion did 
this cause you? (tick one)  
 I was extremely distressed with these changes (suffered seizures, made loud 
outbursts, often got very angry etc.)   
  I was worried a lot about these changes, and was more anxious than most people 
my age 
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  I felt the same level of distress as most other people my age (I was a little worried 
and confused with what was happening to my body, but I was still able to keep doing 
all the things I normally did) 
 The changes that happened to my body during puberty didn’t worry or concern me 
 I don’t know 
 
 
The remaining questions in this section refer to the experiences of puberty that are specific to each 
sex. 
If you were born a male, please answer the section titled ‘My Experiences through Puberty: Male 
Questions’. 
If you were born a female, please answer the section titled ‘My Experiences through Puberty: Female 
Questions’. 
 
My Experiences through Puberty: Male Questions 
 
5.  Did you notice your voice break and get deeper when you started going through puberty? 
 Yes 
 No 
 This has not happened to me yet  
 
5a.  If yes, how old were you when your voice started to break and get deeper? 
 Under 10 years old 
 Between 10 and 14 years old 
 Between 15 and 18 years old 
 Over 18 years old 
 
5b.  Did you understand why your voice was changing? 
 Yes 
 No 
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6.  Have you started growing facial hair? 
 Yes 
 No  
 
6a.  If yes, how old were you when this started? 
 Under 10 years old 
 Between 10 and 14 years old 
 Between 15 and 18 years old 
 Between 19 and 25 years old 
 Over 25 years old 
 
6b.  Were there any issues when you started to grow facial hair? 
 Yes 
 No 
 
6c.  If yes, what was this issue? 
___________________________________________________________________________
___________________________________________________________________________ 
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SEXUAL BEHAVIOUR 
Interest in Sex 
 
1.  My level of interest in sex and sexual topics is (tick one):  
 More than other people my age 
 Less than other people my age 
 About the same as other people my age 
 I have no interest in sex and sexual topics at all 
 
2.  I think about sex and sexual behaviours (tick one): 
       Never         Rarely      Sometimes      Often     Always         
                                                            
3.  I am, or have been, sexually attracted to someone: 
 Yes 
 No 
 
 
4.  I would like to have sex with others: 
 Yes 
 No 
 
 
5.  On a scale of 1 to 6, the level of anxiety/worry that I have when I think about becoming sexually 
involved with another person is (circle the number): 
 
1 2 3 4 5 6 
No anxiety     Extreme amount 
of anxiety 
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Sexual Behaviour Towards Self 
 
6.  I enjoy using pornographic materials (books, magazines etc.)? 
 Yes;        No  
6a. The types of pornographic materials that I like to access are (Tick one or more): 
 Visual pornography (videos, 
movies) 
 Erotic magazines 
 Internet websites 
 Erotic books/novels   
 I don’t know 
6b. How often do you use these pornographic materials (tick one)? 
 More than once a day 
 Daily  
 Weekly 
 Monthly 
 Rarely  
 I don’t know
 
Sexual Behaviour Towards Another 
  
7.  Do you have any cultural or religious beliefs that limit your sexual experiences? 
 Yes 
 No  
8.  I want to be in a sexual relationship with another person 
   Yes        No   
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9.  Have you done any of these things: 
- Tick either yes or no for each and 
- Rate from 1-10 how much you generally enjoy this  
(1 = Didn’t enjoy it at all   →  10 = Enjoyed it very much) 
 
 Yes No Rate 1-10 
1. Held another person’s hand (someone that you 
liked or you were interested in)? 
    
2. Hugged another person? 
    
3. Kissed another person on the lips (mouth closed)? 
    
4. French kissed someone (includes use of tongue)? 
    
 
10. How many people have you kissed on the lips (mouth closed)?  (tick one in each column) 
 MALES: 
 None 
 1-3 
 4-6 
 7-9 
 10+  
 
FEMALES: 
 None 
 1-3 
 4-6 
 7-9 
 10+  
11. I have had some form of sexual experiences (e.g. touching another sexually, kissing, foreplay, any 
sexual activity, oral sex, sexual intercourse, etc.) (tick yes or no) 
 Yes, the first time was when I was around the age of (please tick one): 
□ Less than 10 years old 
□ Between 10 and 13 years old 
□ Between 14 and 17 years old 
□ 18 years or older 
 No  
 
12. The amount of time I feel physical pain or discomfort during sexual experiences is: 
Never            Rarely           Sometimes          Often          Always         
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13. I feel like decisions about my sexual behaviours are mostly controlled by:  
 Me  My parents 
 My sexual partner or boyfriend/girlfriend 
 My brother/s or sister/s   My friends 
 Other: ___________________________________________________________ 
 
14. The reasons I would have sex with someone are (tick one or more): 
 Enjoyment 
 If I was attracted to a person 
 So I could feel loved and wanted 
 For fun 
 So they will be my friend 
 To make them my boyfriend or girlfriend 
 Because other people are  If I like them 
 Other ____________________________________________________________ 
15. When I have liked someone, I have (Tick one or more):   
 Tried to grope, fondle, or kiss their private body regions even before they showed that 
they were interested in me 
 Phoned or contacted them many times 
 Followed them 
 Showed them my genitals 
 Suggested some sexual things we could do that made them angry or upset  
 Other: _________________________________________________________________ 
 I haven’t done any these things  
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16. I have first thought that someone was showing signs that they were romantically or sexually 
attracted to me, but then after I tried to start a sexual interaction with them, they have 
told me they were just being friendly 
     Yes, this has happened to me    
    No, this hasn’t happened to me  
16a.  If yes, after I found out the person was being friendly, I then tried again to start a sexual 
interaction with them 
     Yes     No 
17. I have spoken to other people about sexual activities or sexual topics that has then made 
them upset/angry, or where they have then told me not to speak about it any more  
     Yes     No 
18. I have sent sexual photos/videos/other material (of myself or others) to another person 
without being asked to 
     Yes     No 
 
Negative sexual experiences 
 
19. I have agreed to have sex with someone and regretted it afterward 
     Yes     No 
20.  I have agreed to have sex with someone that I didn’t really want to 
     Yes     No 
21.  I have been the victim of unwanted sexual advances or behaviours from others 
     Yes     No 
22. I have initiated a sexual behaviour with someone, even though I didn’t really want to  
     Yes     No 
23. I have been teased or victimised because I didn’t know as much about sex as they did  
     Yes     No 
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ROMANTIC RELATIONSHIPS 
What are “romantic relationships?” 
• Romantic relationships are emotional relationships which involve feelings of love, affection, 
and intimacy between two people.  
• Romantic relationships don’t have to involve any sexual behaviour. 
 
Interest in romantic relationships 
 
1.  The things that make up a good romantic relationship are (tick one or more):  
 If my boyfriend/girlfriend and I get along 
 If my boyfriend/girlfriend and I regularly speak with one another 
 If my boyfriend/girlfriend and I spend a lot of time together 
 If my boyfriend/girlfriend and I feel emotionally close with each other 
 If my boyfriend/girlfriend and I kiss, hug, hold hands etc. 
 If my boyfriend/girlfriend and I engage in sexual behaviours together 
 If my boyfriend/girlfriend and I trust each other 
 If my boyfriend/girlfriend and I are affectionate towards each other 
 If my boyfriend/girlfriend and I speak about our feelings and emotions to each other 
 If we go on dates together 
 If my boyfriend/girlfriend and I have exactly the same interests 
 If my boyfriend/girlfriend and I do nice things for each other so that it’s fair 
 If my boyfriend/girlfriend looks after me and provides for me 
 If I look after and provide for my boyfriend/girlfriend 
 If my boyfriend/girlfriend and I have open and honest conversations with each other 
 Other__________________________________________________ 
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2.  Which of the following sentences best describes ‘intimacy’? (tick one) 
 Feeling very close and emotionally-connected to the other person 
 Having a physical and sexual relationship with the other person 
 Often seeing and speaking to the other person 
3.  I would like to have a boyfriend or girlfriend in the near future (tick one) 
     Yes     No      I have one now, and would like this to continue 
 
4.  I believe that being in a long-term relationship in the future is important  
     Yes     No  
 
5.  I am or have been (in the past) romantically interested in someone: 
     Yes     No  
 
6.  The positives/benefits of having a boyfriend or girlfriend are (Tick one or more): 
 Having someone to spend time with 
 Having someone who likes me 
 It would mean that I fit in and be like other people my age 
 Having someone that looks after me  
 Having someone that cares about me 
 Having someone that I can do nice things for all of the time 
 Having someone that does nice things for me all of the time  
 Having someone that loves me 
 Having someone who wants to have sex with me (or other sexual behaviours) 
 Having someone that I can trust 
 Having someone that I can share their feelings with  
 None 
 Other _______________________________________________________________ 
 
7.  I would be comfortable with allowing their boyfriend or girlfriend to know everything about 
me (Sharing private thoughts and feelings etc.) 
     Yes     No  
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Romantic relationship experience 
 
8.  I have no problems starting relationships with others 
   True     False 
 
9.  Have you gone on a date with someone? 
    Yes     No 
 
10. How many people have you gone on a date with? 
 
MALES: FEMALES: 
 None  None 
 1-3  1-3 
 4-9  4-9 
 10+   10+  
 
11. Have you ever had a boyfriend or girlfriend? 
     Yes     No  
11a.  Where did you meet your previous/current boyfriend/s or girlfriend/s? (Tick one or more) 
 School 
 Work 
 Through people that my family knows 
 On the internet 
➢ If you ticked this ‘on the internet’ option, what were the good thing/s about 
meeting this person on the internet, rather than face-to-face? 
_________________________________________________________________
_________________________________________________________________ 
 Sports groups or teams 
 Through friends 
 At organised social groups/outings 
 Other: _______________________________________________________________ 
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11b.  How long have the previous relationships typically lasted?  
 Days 
 Weeks 
 Months 
 Years 
 I am still in my first relationship 
 
11c.  I felt that I developed a close bond with my boyfriend or girlfriend 
     Yes     No 
11d. Overall I found that this relationship was (tick one): 
 A good experience 
 A bad experience 
 I didn’t care either way 
 
11e. Who ended these previous relationships (tick one or more): 
 Me  
 My ex-boyfriend/ex-girlfriend 
 My parents 
 My brother/s or sister/s 
 Friends 
 Teachers 
 Others: ________________________________ 
  I am still in my first relationship (go to question 104) 
 
11f.  The reasons that a past relationship ended were (tick one or more): 
 I lost interest in the other person 
 The other person lost interest in me 
 I became interested in a different person 
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 There were difficulties in the relationship (we argued a lot, we did not get along with 
each other anymore, we wanted different things) 
 I didn’t feel comfortable allowing my ex-boyfriend or ex-girlfriend to know everything 
about me (sharing private thoughts and feelings etc.) 
 I did not want to change my usual routines and preferences, or try to do new things in 
our relationship     
 I found it hard to show emotion and interest towards my (then) boyfriend/girlfriend 
person 
 Other: _____________________________________________________ 
 
 
11h.  Who made most of the decisions in this relationship? (tick one) 
  My boyfriend/girlfriend made all of the decisions in our relationship 
 My boyfriend/girlfriend made most of the decisions in our relationship 
 My boyfriend/girlfriend made about half of the decisions in our relationship 
 My boyfriend/girlfriend made few of the decisions in our relationship 
 My boyfriend/girlfriend made none of the decisions in our relationship 
  
11g.  There were many times when my boyfriend or girlfriend was angry or upset at me, but I didn’t 
understand why 
     Yes     No  
12. I feel that the right time to have sex with my boyfriend/girlfriend is (tick one or more): 
 When we have been on enough dates with one another 
 When I feel that it is the right time 
 When I want to, even if my boyfriend/girlfriend doesn’t want to 
 When my boyfriend/girlfriend wants to, even if I don’t want to 
 When we both want to 
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 When other people would (if they were in a similar situation) 
 When we have done other sexual behaviours 
 Other: ___________________________________________ 
13. The problems that I have had in relationships with others are (tick one or more): 
  I often found it hard to understand why my boyfriend/girlfriend was upset/angry 
 I have found it hard to show or speak about my emotions  
 I have found it hard to give up things (e.g.: my usual routine, the amount of time 
alone that I have, etc.) 
 I had found it hard to accept that the relationship was different to the idea what I 
thought it had to be like 
 I found it hard to think about and understand how other people are thinking and 
feeling  
 Other: _______________________________________________________________ 
 None 
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ATTRACTION 
 
1.  What do you think that others will find attractive in you: (Tick one or more) 
 My body 
 My intelligence 
 My achievements 
 My social skills 
 My facial features 
 My clothes style 
 My hobbies or interests 
 That I am a nice person 
 My sporting ability 
 My sense of humour 
 That I am a good friend 
 My overall appearance 
 Nothing 
 Other _______________________________________________________________ 
2.  What do you find attractive in others? (Tick one or more)
 Their body 
 Their intelligence 
 Their achievements 
 Their facial features 
 Their social skills 
 Their clothes style 
 Their hobbies or interests 
 That they are a nice person 
 Their sporting ability 
 If they have nice or expensive things 
 Their humour (tell good jokes) 
 That they are a good friend 
 Their overall appearance 
 Nothing 
 Other ________________________________________________________________ 
3.  In the past year, I have been attracted to: (tick one) 
 Males only 
 Females only 
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 Males and females equally 
 More males than females 
 More females than males 
 I have not been attracted to anyone 
 
4.  In the past year, how often have you been attracted to a particular: 
 
           MAN:     WOMAN: 
 Never                                                                                                                                                   
 Rarely 
 Often  
 Almost all of the time  
 
Never                                                                                                                                                   
 Rarely 
 Often 
 Almost all of the time  
 
5.  In the past year, how often have you been attracted to people other than the person of 
particular interest? 
 
           MAN:     WOMEN: 
 Never                                                                                                                                                   
 Rarely 
 Often 
 Almost all of the time  
 
Never                                                                                                                                                   
 Rarely 
 Often 
 Almost all of the time  
 
6.  In the past year, how sexually attracted have you been to a particular person? 
 
           MAN:     WOMAN: 
 Not at all                                                                                                                                                   
 Slightly sexually attracted  
 Moderately sexually attracted  
 Extremely sexually attracted  
Not at all                                                                                                                                            
 Slightly sexually attracted  
 Moderately sexually attracted  
 Extremely sexually attracted  
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INITIAL ROMANTIC INTERACTIONS 
 
1.  For each of the seven situations listed in the left column below (A-G), please tick one box in 
that row to indicate what you think each behaviour is meaning (from the five options listed in 
the top row): 
 
 I would think that the other person is: 
Trying to 
start a 
social 
interaction    
Trying to 
start a 
close 
friendship 
Attracted 
to me 
Interested 
in engaging 
in sexual 
behaviours 
with me  
Trying to 
start a 
romantic 
relationship 
 A. If someone invited you to 
join in with their other friends 
     
B. If someone started 
conversation with you 
     
C. If someone made eye 
contact with you in a shopping 
centre 
     
D. If someone spent time with 
you at work/school 
     
E. If someone smiled at you 
     
F. If someone gave you 
friendly hug when you were 
sad 
     
G. If someone offered to help 
you with something 
     
 
2.  If/when you tried to make someone my boyfriend/girlfriend, but they were not interested, 
what would/did you do? (tick one or more) 
 Ask the person why they aren’t interested in me 
 Buy them something nice  Be extra nice to them 
 Accept this and look for another boyfriend/girlfriend  
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 Flirt with someone else to 
make this person jealous 
 Ask them again 
 Other: _______________________________________________________________ 
 This hasn’t happened to me 
 
2a.  I learnt from this experience and the next time tried a different way to make someone my 
boyfriend/girlfriend 
      Yes     No 
3.  To build a connection with someone I liked, I have copied the behaviours or actions used by 
(tick one or more): 
 Friends 
 People in movies or TV shows 
 Other fictional streams  
 Family members 
 Other:_____________________________________________________ 
 I haven’t tried to copy behaviours or strategies used by others. 
4.  I would show someone that I liked them by (tick one or more): 
 Kissing them 
 Talking to them 
 Trying to have the same interests as them 
 Giving them something nice 
 Sitting next to them 
 Watching them  
 Trying to be around them almost all of the time  
 Teasing them to get their attention 
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 Telling them things about themselves that they think the person will like 
 Asking them on a date 
 Telling others that I like the person 
 Touching them to show them I am interested in them 
 Hoping that the other person shows me they like me 
 I would not show someone that they liked him or her 
 Other_______________________________________________________________ 
5.  If I wanted to have causal sex with someone, I have/would (tick one or more):  
 Kiss them 
 Talk to them 
 Try to have the same interests as them 
 Give them something nice 
 Sit next to them 
 Watch them almost all of the time  
 Tease them to get their attention 
 Try to be around them almost all of the time  
 Ask them on a date  
 Tell others that I like the person 
 Tell them things about themselves that the other person will like 
 Touch them to show them I am interested in them 
 None 
 Other________________________________________ 
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6.  When trying to talk to someone that I’m interested in, I find it difficult to:  
 
 
Yes No 
a. Know what to say 
  
b. Go up to/start to talk to the other person 
  
c. Understand what the other person means 
  
d. Do something that I am not confident/comfortable with 
  
e. Do something that I haven’t tried before 
  
 
7.  When trying to talk to someone that I’m interested in, I: 
 
 
Yes No 
a. Worry that the other person won’t be interested in me 
  
b. Become anxious because I don’t know what will happen 
  
c. Become too nervous 
  
d. Worry that I will say or do something wrong 
  
e. Worry that the other person will notice that I am different to some 
other people 
  
 
8.  I make decisions about sexual experiences based more on (tick one): 
 How I feel; or  The facts of the situation 
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PRIVACY 
1.  I have been taught that it is important to (tick yes or no for each): 
 
 Yes No 
A. Undress in private     
B. Not to touch my private body areas in public     
C. Close the door when using the bathroom or toilet    
D. Not let others touch my private body areas    
E. Knock on closed doors    
F. Look at sexual content, sexual websites, magazines, or watch 
pornography in privacy 
   
 
2.  I understand that there are particular things that people may want to keep private  
    Yes     No 
3.  I go to a private place (tick yes or no for each): 
 
 Yes No 
1. When undressing     
2. When bathing or showering     
3. While using the toilet    
4. If I masturbate    
5. To be alone for other activities    
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4.  There have been times that I did something in public that I now know should have been done in 
private 
     Yes     No  
4a.  If yes, what did you do? 
 Watched another person undress when they didn’t know 
 Watched another person shower when they didn’t know 
 Touched private parts of my body 
 Exposed myself to others 
 Took off my clothes  
(not including for a medical or health assessment, gym, pool, underwear fittings, etc.) 
 Other _________________________________________________________________ 
5.  The sexual activities that should be engaged in only in privacy are:  
(Tick one or more) 
 Kissing someone 
 Touching someone in a sexual way 
 Undressing the person 
 Sexual behaviours (other than sex) 
 Sex 
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SEXUAL ORIENTATION 
 
1.  I have a clear sense of my own gender identity 
 Yes, I clearly identify myself as the gender that I was born 
 Yes, I clearly identify myself as the gender that I were not born 
 No, I don’t really have a clear concept of their gender 
 Other _____________________________________________________ 
 
2.  I am content with my gender identity 
   Yes    No     
 
2a.  If not, why not? 
 ______________________________________________________________________________ 
 
3.  I sometimes feel different (in how I think, feel, or behave) than others the same sex as me   
              Yes        No  
 
3a.  If yes, in what way? 
 _____________________________________________________________________ 
 
4.  My gender plays an important role in my identity as a person 
   Yes        No        
 
4a.  I consider my sexual orientation to be (tick one): 
 Heterosexual (attracted to people of the opposite sex) 
 Homosexual (attracted to people of the same sex) 
 Bisexual (attracted to both sexes)  
 Asexual (attracted to neither sex) 
 Trans-attracted (attracted to transgendered individuals) 
 Questioning (not sure who I am attracted to) 
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5.  I am content with my sexual orientation 
   Yes     No        
 
5a.  If not, why not? 
 
 ____________________________________________________________________________ 
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SEX EDUCATION 
1.  Who taught you what things and actions should be done in private (tick one or more)? 
 My parent/s 
 My brother/s or sister/s 
 My friends 
 Grandparents 
 Teachers 
 Counsellor or support worker 
 People on TV or movies 
 I learnt on my own/worked it out for myself 
 Other_____________________________________________________ 
2.  How did these people help you to learn this (tick one or more)? 
 Gave me directions or instructions 
 Told me many times and often tells me again 
 From getting into trouble from them many times 
 I was rewarded when I did certain things in private 
 They told me to watch them (learn by observing) 
 I learnt on my own 
 Other ways I have learnt about privacy are: 
______________________________________________________________________ 
3.  How much do you know about sex and sexual behaviour? (Tick one) 
 None 
 Not much 
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 I know some things but would like to know more 
 About the same as most people my age 
 Much more than other people my age  
4.  The reasons that I might have sex in the future (or have in the past) are (tick one or more): 
 Because it feels good (Enjoyment) 
 For fun 
 Because we are friends 
 Because we are in relationships 
 To show that I love them 
 Because I feel like I have to 
 Because we are married 
 Reproduction (to have children)  
 Other reasons __________________________________________________ 
5.  I have mostly learnt about sex-related topics from (pick one): 
 Parents 
 Brother/s or sister/s  
 Other family members 
 School  
 Services such as counselling, or a 
community program 
 Friends 
 TV/movies  
 Reading/internet (research)  
 Social programs 
 None 
 Other _____________________________________________________________ 
6.  How easy was it for you to understand the sex-education that was taught to you? (tick one) 
   Not easy         I had some difficulty        Very easy          
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7.  I have been taught the importance of (Tick yes or no for each): 
 
 Yes No 
A. Use contraception (e.g. condoms, contraceptive pill, etc.)      
B. Having tests for sexually-transmitted infections (STI’s)     
C. Not making important decisions about sexual activities while 
affected by alcohol or drugs 
   
 
8.  I would like to know more about sexuality and sexual health  
     Yes     No 
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SEXUAL EXCHANGES 
 
1.  If I wanted to make someone my girlfriend/boyfriend I would (tick one or more): 
 Talk to them 
 Go up and kiss them without being asked to 
 Spend money on them 
 Invite them to do something with me 
 Offer to have sex with them (or other sexual behaviours) 
 Say something nice to them (compliment them) 
 Give them something 
 Hug them 
 Ask them on a date 
 Other: ______________________________________________________________ 
 Nothing  
2.  If you do something nice for someone, rate (from 1-6) how much you think that this means 
that the other person owes you something nice in return (Circle the most appropriate 
rating from 1 to 6 below): 
1 2 3 4 5 6 
Not likely     Extremely likely 
 
3.  If someone does something nice for me rate (from 1-6) how much you think this means that 
you owe them something in return? Circle the most appropriate rating from 1 to 6 below: 
1 2 3 4 5 6 
Not likely     Extremely likely 
 
4.  If I have sex with someone, this means the person should do something for me in return  
     Yes     No 
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FORMULATING A RELATIONSHIP 
 
1.  What characteristics of a person would make you want to start a friendship with them? (tick 
yes or no)
 Yes No 
If they had attractive facial features (lips, eyes, cheeks, hair)      
If they were physically attractive      
If they had a nice clothing style      
If they had nice things       
If they were rich      
If we have fun together      
If they were smart      
If we got along well with each other      
If they had the same interests as me      
If they had the same goals as me      
If they had lots of friends      
If other people liked them       
If we have the same values   
If I want to please the other person    
 
Other ____________________________________________________________________ 
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2.  What characteristics of a person would make you want to have a sexual relationship with 
them? (tick one or more)
 
 Yes No 
If they had attractive facial features (lips, eyes, cheeks, hair)      
If they were physically attractive      
If they had a nice clothing style      
If they had nice things       
If they were rich      
If we have fun together      
If they were smart      
If we person got along well with each other      
If they had the same interests as me      
If they had the same goals as me      
If they had lots of friends      
If other people liked them       
If they were affectionate towards me    
They want to have casual sex with me    
They are not interested in having sex with someone else at 
the time 
    
They have the same values as me      
They meet my social needs     
If I want to please the other person   
 Other ___________________________________________________________________ 
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3.  What characteristics of a person would make you want to start a romantic relationship with 
someone? (tick one or more)
 Yes No 
If they had attractive facial features (lips, eyes, cheeks, hair)      
If they were physically attractive      
If they had a nice clothing style      
If they had nice things       
If they were rich      
If we have fun together      
If they were smart      
If you and that person got along well with each other      
If they had the same interests me      
If they had the same goals as me      
If they had lots of friends      
If other people liked them       
If they were affectionate towards me    
They want to have casual sex with me    
They are not in a relationship with someone else at the time     
They have the same values me      
They meet my social needs     
If I want to please the other person    
 
 Other: _________________________________________________________________ 
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MY CONCERNS 
 
1.  I am worried that my sexual behaviours might be misunderstood by other people? 
Not at all        Slightly       Moderately       Very Extremely 
                                                  
2.  I am worried that I may not (tick one or more): 
 Develop good friends and stable friendships (now or in the future) 
 Develop a good relationship with another person?  
 Find a long-term boyfriend or girlfriend/ find a life partner 
 I do not have any of the above concerns 
3.  When I think about my sexuality and my future sexual relationships, the main things 
that I worry about are:  
 
1) __________________________________________________________________ 
2) __________________________________________________________________ 
3) ___________________________________________________________________ 
 
4.  I worry that I may not understand when my romantic feelings are not being returned 
by another person that I like 
     Yes     No 
5.  I worry that I will not be able to build and keep a good relationship with another 
person  
   Yes     No  
6.  I worry that I may not be able recognise when my relationship with a 
boyfriend/girlfriend is not healthy 
   Yes     No  
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7.  I worry that I may be taken advantage of 
   Yes     No  
 
7a.  If yes, why do you think you may be at risk of being taken advantage of? 
 
_______________________________________________________________________ 
 
8.  I think that I will be in a romantic relationship in the future? 
 Yes  
 No 
 I have already been in romantic relationships  
 
8a.  If no, why not? 
____________________________________________________________________ 
 
9.  I think that I will be in a sexual relationship in the future 
 Yes  
 No 
 I have already been in sexual relationships  
 
9a.  If no, why not? 
__________________________________________________________________________ 
 
10. I think that I will get married in the future 
 Yes  
 No 
 I am already married  
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10a.  If no, why not? 
_________________________________________________________________________ 
 
11. I think that I will have my own children in the future (tick one) 
 Yes  
 No 
 I already have children  
 
11a.  If no, why not? 
 
 ______________________________________________________________________ 
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Appendix 4.1. Ethics approval from Deakin University Human Research Ethics 
Committee 
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Appendix 4.2. Flyers used in the recruitment of participants 
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Appendix 4.3. Advertisement of the study via social media outlets. 
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Appendix 4.4. Plain language statement, presented to all participants. 
 
 
 
